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Abstract. The study presents a methodological approach to assessing the results of research and
development (R&D) of youth laboratories created within the framework of the “New Medicine”
direction. The approach is based on the use of industry tools of technology readiness levels (TRL),
which were finalized considering the purpose and objectives of the study. A distinctive feature of the
approach is the ability to obtain not only integer but also fractional TRL values, which allows analyzing
the dynamics of scientific and scientific-technical results by years of the budget cycle or the research
planning cycle. The second feature of the approach is the assessment of the practical significance
of the R&D result according to the criterion “Contribution. of the result to solving priority problems
of medicine and health care”. The methodology is implemented using the method of expert survey
in the information environment. The requirements for the selection of experts, the features of the
implementation of the questionnaire and the type of questions asked are characterized. All requirements
are aimed at eliminating expert bias and other factors that can influence the choice of answer. The
article presents the results of testing the methodology using the material of R&D of youth laboratories
in the direction of “New Medicine”, completed in 2023. The assessment of research results made
it possible to form ratings based on the aggregation of assessments by laboratories and types of results.
The theoretical and practical significance of the testing results is characterized. Conclusions are made
on the practical applicability of the approach within a wider range of organizations not only in the field
of medical sciences, but also in other industries. The methodological approach allows: 1) to assess
the contribution of research results to solving the most acute and pressing problems of the industry
or area of activity; 2) to assess the TRL of research results taking into account the industry-specific
nature of research; 3) to form an assessment of research results taking into account their contribution
to solving priority problems of the industry or area of activity and the achieved TRL; 4) to compile
ratings of scientific and scientific-technical results, applying various approaches to their aggregation.
An important consequence of applying the methodological approach is the emerging opportunity
to analyze the dynamics of research results within the budget cycle or the research planning cycle and
to monitor on this basis, as well as make the necessary management decisions. Ratings and analysis
of the dynamics of research results can be used as an information basis when making decisions on the
formation of a state assignment for the performance of scientific research or on its adjustment.
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OueHKa Hay4HbIX pe3y/ibTaTOB MOJIOAEXHbIX JTabopaTopuii:
0CO0EHHOCTU MeToANYecKoro noaxoaa
M NoTeHuunan NnpMMeHeHns B rocyAapCTBEHHOM yrnpaB/ieHUn

E.B. MacnennnkoBa' © <, C.J. CoanaroBa’®, A.A. /IBoiiHnkoB>

"Poccuiickasi akaJieMusi HApOTHOTO XO3sIMCTBA U FOCYAAPCTBEHHOI ciry0bl nipu [Ipe3uaeHte
Poccuiickoii ®enepanmu (PAHXul'C), Mocksa, Poccus
2JIMpeK1Ms HayYHO-TEXHUYECKHUX mporpamm, Mockea, Poccust
B> m_elena v@mail.ru

Annoranusa. IlpencraBieH  METOIMYECKMH IMOAXOJ K  OLEHKE  PEe3yabTaTOB  HAy4HO-
uccnenosarenbckux pador (HUP) mononexusix naboparopuii, Co3aaHHBIX B paMKax Harpasie-
Hus «HoBas meguunzay. [Tonxon ocCHOBaH Ha MPHUMEHEHHH OTPACIECBBIX MHCTPYMEHTOB YpOBHEH
roroBHoCTH TexHonorui (YI'T), koropsie Obun 10pabOTaHbI ¢ YIETOM LIEJIU M 337ad MCCIIEN0Ba-
Hust. OTINYNTENTHLHON 0COOCHHOCTBIO TOJX0/1a SIBJSIETCS BOBMOXKHOCTD ITOJTYYEHHs HE TOJBKO Iie-
JIBIX, HO U IpOOHBIX 3HaueHnd Y1 T, 94TO MO3BOJISET aHATM3UPOBATh TMHAMUKY HAyYHBIX U HAYYHO-
TEXHUYECKUX PE3YJIbTAaTOB IO TojiaM OODKETHOTO IWKJIA WM LUKJIA TUIAHWPOBAHUS HAYYHOTO
uccienoBanus. Bropoit 0cOOEHHOCTBIO TO/IX0/1 SIBJISIETCS] OLIEHKA IPAKTUYECKOH 3HAYMMOCTH pe-
synprara HUP mo kpurepuio «Bkiaj pesysibprara B pelieHue MPUOPUTETHBIX MPOOIEM MEIUITHHBI
U 37paBOOXpaHEHUs». METOAMKa peann3yeTcs METOI0M SKCIIEPTHOTO ONpoca B MH(GOPMAaIMOHHOMN
cpene. OxapakTepru30oBaHbl TPEOOBAHUS K OTOOPY IKCIIEPTOB, 0COOCHHOCTH Pean3aliy aHKETHOTO
OTIpoca M THUI 33J]aBa€MBIX BOIPOCOB. Bce TpeGoBaHMs HampaBieHbl Ha HCKIIIOUEHUE MTPEAB3ATOCTH
9KCTIEpTa M MHBIX (PAKTOPOB, CIIOCOOHBIX MOBIMATH HA BEIOOP OTBeTa. [IpeacTaBieHbl HTOTH anpo-
Oaru Metoauku Ha marepuaie HUP mononexusix maboparopuii 1o Hanpasienuto «Hoas meau-
1MHaY, BbIONHEHHBIX B 2023 1. Onenka pesynsraroB HUP no3Bonuna chopMupoBarh pedTHHTH
Ha OCHOBE arperupoBaHMs OLEHOK I10 JIAOOpATOpHsIM M THIIAM pe3ynbrara. /laHa XxapakTepHCTHKA
TEOPETHYECKOW M NPAaKTUYECKOM 3HAYMMOCTH MTOroB arpoOanuu. CrenaHbl 3aKIIOYEHUS O Mpak-
TUYECKOW NMPHUMEHUMOCTH MOAXO/a B paMKax Ooyiee MIMPOKOTO Kpyra OpraHu3aliii He TOIBKO
B c(hepe MEIUIMHCKNX HAayK, HO M B PYTHX OTpacisix. MeToquyecKuii MoAXo 1 Mo3BosseT: 1) ore-
HUBaTh BKJIaj] pe3yiasraroB HUP B pemenne Hanbosee ocTphIX M akTyaJbHBIX MPOOJIEM OTpacin
nm cdepsl gearensHocTH; 2) onenuBath YI'T pesynsraroB HHUP ¢ yuerom oTrpacieBoil cnenu-
¢uxn nccienoanuii; 3) hopMupoBarh orieHKy pe3ynasraros HVP ¢ yueTtom ux BKIIaga B pelnieHue
MIPUOPHUTETHBIX MTPO0JIEM oTpacin Wiu cdepsl JesTensHocTH U gocturayroro YI'T; 4) cocraBisiTh
PEUTHHTH HAyYHBIX M HAyYHO-TEXHMYECKUX PE3yIbTATOB, MPUMEHSSI Pa3HOOOpPA3HBIC IOAXOJIBI
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K MX arperupoBaHUI0. BaXHBIM CIIeACTBUEM NPUMEHEHUS METOJUUYECKOr0o MOAXOJa SBISIETCS OT-
KPBIBAIOIIASCS BOSMOXKHOCTh aHAJIM3UPOBATh TUHAMUKY pesynbratoB HUP B pamkax OromkeTHOro
LUKJIA WA OUKIA IJIAHUPOBAHMS HAyYHOTO UCCIIENOBAHUSA U OCYIIECTBIATh HA 9TOM OCHOBE MOHHU-
TOPHHI, a TaKXe NMPUHUMATh HEOOXOAMMBIE yIpaBieHYecKue perieHus. PeTuHrn u aHanus auHa-
MUKH pe3ynbraroB HVP MoryT ObITh HCIIONIB30BaHbI B KauyeCTBE HH()OPMAIIIOHHOTO 000CHOBaHUS
MIPU TIPUHATUY PEHIeHUH 0 (POPMUPOBAHUM TOCYIAPCTBEHHOTO 3a/IaHNs HA BBHINOJHEHHE HAYYHBIX
UCCIIEIOBAaHUI MU O €r0 KOPPEKTUPOBKE.

KuroueBble ¢ji0Ba: ynpaBleHHEe HHHOBALUSAMY, MEIUIIUHCKHIE HAyKH, YPOBEHb TOTOBHOCTU TEXHO-
joruu, oueHka pesyinsraroB HUP, peiitunr pesyinsraros HHP

Bkuaan aBTopoB. Bee aBropsl yyacTBOBaJIM B pa3paboTKe KOHLEMIIUY HCClieoBaHus, coope, o0pa-
00TKe 1 aHaJM3€e JaHHbIX, HATMCAHWHU TEKCTa PYKOIUCH, (POPMYIHUPOBKE BEIBOIOB.
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Introduction

The creation of youth laboratories was conceived and is being implemented
in order to increase the attractiveness of careers in science and higher education
within the framework of the federal project “Development of human Capital in the
interests of regions, industries and the research and development sector (Personnel)”
the national project “Science and Universities”, and from 2025 — within the
framework of the federal project “Universities for a generation of leaders” of the
national project “Youth and Children”. The principles of selection of applications
for the establishment of youth laboratories and the requirements for the key results
of their activities are determined by the Ministry of Science and Higher Education
of the Russian Federation®. According to the plan of the head of the federal project,
the results of the activities of youth laboratories should correspond to the priority
areas of the Russian economy, be focused on the rapid transition of research results
to the stage of practical application and include prototypes, prototypes of products
with certain characteristics, materials with specified properties, etc. The conditions

"Passport of the federal project “Development of human capital in the interests of regions, industries
and the research and development sector (Personnel)”. Minobrnauki. URL: https://minobrnauki.
gov.ru/about/deps/dsnpiopd/documents / (accessed: 17.05.2025). (In Russ.).

2 Letter of the Ministry of Science and Higher Education of the Russian Federation dated June
3, 2022 # MN-15/1926-AM “On the creation of new laboratories as part of the result ‘New
laboratories have been created, including under the leadership of young promising researchers’
of the national project “Science and Universities”. Garant. URL: https://www.garant.ru/products/
ipo/prime/doc/404851107/ (accessed: 18.05.2025). (In Russ.).
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for financing scientific research of youth laboratories contain the requirement
that the applicant organization meets the selection criteria, which, among
other things, include achieving practically significant results. One of the basic
requirements for the selection of organizations within which youth laboratories are
created is the compliance of research projects with the priorities of the Strategy
of Scientific and Technological Development, priority areas for the development
of science, technology and technology, and the list of critical technologies defined
by decrees of the President of the Russian Federation. Financial support is provided
to organizations that meet the selection criteria developed by expert groups with the
direct participation of industry representatives, as part of a government assignment
to carry out research for a period of at least 3 years.

Evaluation of the results of scientific research and development funded from the
federal budget according to the criteria of practical significance and relevance is one of the
central issues of the state management system of scientific and technological development.
One of the most important aspects of such an assessment is the characterization of the
achieved technology readiness levels (TRL). The relevance of this approach to the
state program “‘Scientific and Technological Development of the Russian Federation”,
which implements the federal projects “Personnel” and “Universities for the Generation
of Leaders”, is reflected in the instruction of the President of the Russian Federation
following the joint meeting of the State Council and the Presidential Council on Science
and Education, held on December 24 2021, to provide a mechanism for evaluating the
effectiveness of scientific research and development conducted within the framework
of the State Scientific and Technical University?.

The general basis for the use of TRL in the assessment of scientific and
scientific-technical results is defined by the regulatory documents of the Ministry
of Science and Higher Education of the Russian Federation®. At the same
time, the full implementation of the approach is hindered by the lack of TRL
tools that reflect the specifics of scientific research and development, as well

3 The list of instructions based on the results of the joint meeting of the State Council and the
Council on Science and Education (approved by the President of the Russian Federation
on February 10, 2022, # Pr-290, item la). Garant. URL: https://base.garant.ru/403514714/
(accessed: 07.05.2025). (In Russ.).

4 Order No. 107 of the Ministry of Science and Higher Education of the Russian Federation
dated February 6, 2023 “On Approval of the Procedure for Determining the Readiness Levels
of Technologies being Developed or Developed, as well as Scientific and (or) Scientific and Technical
Results Corresponding to Each Technology Readiness Level” (registered with the Ministry of Justice
of Russia on April 5, 2023 # 72887). Garant. URL: https://www.garant.ru/products/ipo/prime/
doc/406577269/ (accessed: 17.05.2025). (In Russ.); Order No. 108 of the Ministry of Science and
Higher Education of the Russian Federation dated February 6, 2023 “On Approval of the Forms for
Sending Information, Information and Documents Specified in Paragraph 3 of the Regulation on the
Unified State Information System for Accounting for Research, Development and Technological
Works for Civil Purposes, approved by Decree of the Government of the Russian Federation dated
April 12, 2013. Ne327, requirements for filling out and sending the specified forms”. Garant.
URL: https://www.garant.ru/products/ipo/prime/doc/406618277/ (accessed:07.05.2025). (In Russ.).
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as their products in various industries. The Ministry of Health of the Russian
Federation has taken a definite step towards bridging the gap between regulatory
requirements and available tools for evaluating scientific and scientific-technical
results using TRL. At the initiative of the department, the segment “Research
and Development in the interests of medicine and healthcare’ of the unified state
information system for accounting for research, development and technological
work for civil purposes” (EGISU R&D) was developed, which reflects the
principles of an industry-specific approach to evaluating the results of scientific
research and development in medicine. The limitation of the approach
implemented by the department is, in our opinion, the lack of the ability to track
the dynamics of technological maturity of the results of a scientific project within
the framework of a planning cycle covering, for example, 3 years, as in the case
of scientific research (R&D) of youth laboratories. Within its framework, the
evaluation of the TRL result throughout the entire period of the research of the
youth laboratory, as well as any other scientific project, may retain the same
value, which limits the possibilities of managing the effectiveness of research and
development.

Guided by the expectations of achieving significant results of youth scientific
laboratories and their orientation towards the early transition to the stage
of practical application, FSBI Directorate of Scientific and Technical Programs
developed and tested its own methodological approach to evaluating scientific
results of youth laboratories. This approach was applied to evaluating the results
of youth scientific laboratories created within the framework of the federal project
“Personnel” in scientific organizations and universities, subordinated to the
Ministry of Science and Higher Education of the Russian Federation in 2022 in the
field of “New Medicine”.

The aim of the research is to analyze the features and advantages of the
developed methodological approach to evaluating the results of youth scientific
laboratories, as well as to explore the potential for its use in managing the
effectiveness of research and development funded from the federal budget.

Materials and methods

When developing the methodology, we were guided by the understanding
of the term “scientific results” and their typification for medical sciences proposed
by the Ministry of Health of the Russian Federation and embodied in the industry
segment “Research and Development in the interests of medicine and healthcare”.
As a result, 13 types of scientific and scientific-technical results were identified,
which can result in scientific research in the field of medical sciences, grouped
into four clusters (types) — a medicinal product, a medical device, clinical
recommendations, and others. Clustering of results is important because for
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each type of result, tools have been developed for determining TRL based on the
specifics of research and development in the relevant segment of medical sciences.

The assessment of each individual research result depends on two factors —
the contribution of the result to solving priority problems of medicine and
healthcare and the level of technology availability. The effect of the first factor
is determined by the number of priority problems, the solution of which is directly
influenced by the result, and the score of this influence in the range of integers
from 1 to 10.

Experts in the field of medicine, healthcare, medical and biological sciences,
selected according to the following criteria, were involved in the assessment:

1) academic degree: Doctor of Medical/Biological Sciences or Candidate
of Medical/Biological Sciences;

2) having work experience and/or research activities in the field of medicine
and healthcare;

3) availability of publications in the field of medicine, healthcare, medical and
biological sciences;

4) lack of affiliation with organizations whose materials are submitted for
expert evaluation, or any other conflict of interest with collectives whose materials
are submitted for expert evaluation.

The work of the experts consists in answering the questions of the questionnaire
posted in the information environment. Lists and answers have been prepared
for the implementation of each stage of the evaluation procedure. At some stages
of the procedure, the algorithm allows the expert to make multiple choices, and
at others — one. Most of the questions are of the closed type.

Having decided on the type to which the research result belongs, the expert
proceeds to select the priority problem of medicine and healthcare, the solution
of which is influenced by this result. The problem is selected from a ready-
made list developed by specialists of the Ministry of Health of the Russian
Federation. The expert’s work in the segment of the chosen problem ends with
a point assessment of the contribution of the result to solving this problem.
The expert is asked to choose a single answer option, which is then converted
into a numerical estimate using a software tool. The difference between what
is presented to the expert in the questionnaire and the result of applying the
algorithm is shown in Table

After completing the assessment of the contribution, the expert can return
to the list of problems and follow the steps described above for all the problems
to which, in his opinion, the result of the research contributes. Thus, the sum
of points is formed, assigned to the contribution of the research result to solving
priority problems of medicine and healthcare. Next, this value must be adjusted
by multiplying by a coefficient, the value of which is directly dependent on the
TRL. For TRLO, the correction factor is zero.
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The value of the TRL of the research result is determined by the expert
by choosing the answers to the questionnaire questions. To determine the TRL result
of research, we have developed our own methodological approach based on the
analysis of scientific publications, considering methodological recommendations
for adapting the TRL approach to the specifics of industries, as well as studying
the regulatory requirements governing the transitions of innovative medical
development by stages of readiness.

Answer options for the expert and numerical scores assigned
to the results of the youth laboratory research

Answer options found by the
expert (clinical effect)

Response alternatives for the
selected clinical effect

Numerical assessment
invisible to the expert
(the contribution
of the result to solving
a priority problem
in medicine and health
care, points)

Reduction in mortality There is a possibility of serial 10
production in Russia
There is no possibility of serial 9
production in Russia

Reducing disability in minors There is a possibility of serial 8

(preventing disability, achieving production in Russia

a defermentin the onset

of disability, removing disability) There is no possibility of serial 7
production in Russia

Reducing disability in adulthood There is a possibility of serial 6

(preventing disability, achieving production in Russia

a defermentin the onset

of disability, transition to a less There is no possibility of serial 5

severe disability group, removing production in Russia

disability)

Reducing temporary loss There is a possibility of serial 4

of working capacity (more than production in Russia

14 days)
There is no possibility of serial 3
production in Russia

Reducing temporary loss There is a possibility of serial 2

of working capacity (up to 14 production in Russia

days)
There is no possibility of serial 1
production in Russia

Improving the quality of life There is a possibility of serial 2

associated with health

production in Russia

There is no possibility of serial

production in Russia

Source: developed by E.V. Maslennikova, S.E. Soldatova, A.A. Dvoinikov independently based on the

conducted research.
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A lot of materials have been accumulated on the development of the TRL
approach and the directions of its use in the innovation sector [1-6], on information
tools that facilitate the application of TRL in practice [7; 8], on the extension of TRL
to related areas of results assessment [9; 10]. There are publications that highlight
the industry-specific features of the use of TRL [11], including in medicine [12; 13].
Industry experts have proposed a meaningful interpretation of the use of TRL
in relation to the selected categories of results — to medical technologies [12] and
to medicines [13].

The significant role in the development of the methodological approach
presented in this article play the recommendations of the European Association
of Scientific Research and Technological Organizations played® and the
U.S. Department of Health and Human Services® on the use of the TRL approach
in industries, as well as regulatory documents adopted at the level of the Council
of the Eurasian Economic Commission, the Russian Federation and the Ministry
of Health of the Russian Federation’.

3The TRL Scale as a Research & Innovation Policy Tool: EARTO Recommendations. EARTO.
Brussels: European Association of Research and Technology Organisations; 2014. URL: https://
www.earto.eu/wp-content/uploads/The_ TRL Scale as a R I Policy Tool - EARTO
Recommendations - Final.pdf (accessed: 17.05.2025).

® Technology Readiness Assessment Guide: Best Practices for Evaluating the Readiness
of Technology for Use in Acquisition Programs and Projects. GAO-20-48G. U.S. Government
Accountability Office. Reissued with revisions on February 11, 2020. Washington, DC: U.S. GAO;
2020. URL: https://www.gao.gov/products/gao-20-48g (accessed: 17.05.2025).

"Decision of the Council of the Eurasian Economic Commission of November 3, 2016 No. 78
(as amended on October 20, 2023) “On the Rules for Registration and Examination of medicines
for medical use” and other decisions of the EAEU. Consultant Plus. URL: https://www.consultant.
ru/document/cons_ doc LAW 207379/ (accessed: 17.05.2025) (In Russ.); Federal Law No. 61-FZ
of April 12, 2010 (as amended on October 19, 2023) “On the Circulation of Medicines”. Consultant
Plus. URL: (accessed: 17.05.2025) (In Russ.); Decree of the Government of the Russian Federation
No. 552 of April 1, 2022 (as amended on December 29, 2022) “On Approval of the Specifics
of treatment, including the Specifics of State Registration, of medical devices in case of their
defect or the risk of defect due to the introduction of Restrictive economic measures against the
Russian Federation”. Garant. URL: https://www.consultant.ru/document/cons_doc LAW 140066/
(accessed: 17.05.2025) (In Russ.); Order of the Ministry of Health of the Russian Federation No.
103n dated February 28, 2019 “On Approval of the procedure and deadlines for the development
of clinical recommendations, their revision, the Standard Form of clinical recommendations and the
requirements for their structure, composition and scientific validity, information included in clinical
recommendations”. Garant. URL: https://www.garant.ru / products/ipo/prime/doc/72140714/
(accessed: 17.05.2025) (In Russ.); Order No. 104n of the Ministry of Health of the Russian
Federation dated February 28, 2019 “On Approval of the Procedure and Deadlines for Approval and
Approval of Clinical recommendations, criteria for making a decision by the Scientific and Practical
Council on approval, rejection or referral for revision of clinical recommendations or a decision
on their revision”. Garant. URL: https://www.garant.ru/products/ipo/prime/doc/72599420/
(accessed: 17.05.2025) (In Russ.); Decree of the Government of the Russian Federation No. 1416
dated December 27, 2012 “On Approval of the Rules for State Registration of Medical Devices”.
Consultant Plus. URL: https://www.consultant.ru/document/cons_doc_ LAW_ 140066 / (accessed:
17.05.2025) (In Russ.).
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To form tools that make it possible to assess the dynamics of TRL research
results within the planning cycle, it is necessary to assume that TRL indicators
can take not only integer, but also fractional values. To this end, a list of tasks
to be solved was assigned to each TRL for each type of result (drug, medical device,
clinical recommendations, etc.). A certain TRL is achieved if all the tasks of the
previous levels and all the tasks of this level are solved. The actual TRL of the
research result is calculated depending on the number of successfully completed
tasks from among those subject to mandatory solution according to the formula

L=L  +gq, (1)

where L, | is the achieved value of the TRL (the level for which all tasks, including
those of all previous stages, have been solved); L, is the current value of the TRL;
g, 1s the proportion of solved tasks from among those subject to mandatory solution
at the Ith level, determined by formula.

£
=" (2)
q, 7

where F| is the number of solved tasks at the /-level; V,is the total number of tasks
that must be solved at the /-level.

The reference measure of the achieved TRL is the list of documentary evidence
of the research result. A list of documentary evidence of solving tasks within the
framework of its achievement is assigned to each TRL for each type of result.
When evaluating the TRL of the research result, we are guided by the principle:
a certain TRL is achieved only if there is documentary evidence corresponding
to the tasks solved at this level.

If, for example, according to the results of the assessment of the solution
of tasks, the TRL indicator of the research result turned out to be equal to 1.30,
but the contractor did not provide any documentary evidence corresponding
to the second TRL (TRL 2), then the TRL is assumed to be equal to 1, provided
that there is documentary evidence corresponding to the first TRL. If, according
to the results of the assessment of the solution of the tasks, the TRL indicator
of the research result turned out to be equal to 4.20, but the documentary
confirmation corresponds to the second TRL (TRL 2), then the TRL is assumed
to be equal to 2. If, according to the results of the assessment of the solution
of the tasks, the UGT indicator of the research result turned out to be equal
to 2.40 and there is documentary evidence corresponding to the third TRL (TRL
3), then the TRL is assumed to be equal to 2.40. If, according to the results of the
assessment of the solution of the tasks, the TRL indicator is equal to 0.35, but
the solution of the tasks is not documented, the TRL is assumed to be equal to 0,

POCCUNCKAS TPAHCOOPMAILMS: TOJJUTUYECKUE U COLIMATIBHO-DKOHOMUYECKUE ACIIEKTHI 455



Maslennikova EV, Soldatova SE, Dvoinikov AA. RUDN Journal of Public Administration. 2025;12(4):447-464

and this leads to a zero assessment of the research result due to the application
of a correction factor equal to zero.

The assessment of the tasks performed and the assessment of the availability
of documentary evidence is carried out by experts independently, which eliminates
bias and the possibility of “adjusting” the TRL to the desired values.

Our approach was developed based on the assumption that several results can
be obtained within the framework of a single research project. The expert should
perform the actions described above for all the research results that were achieved
during its implementation by the youth laboratory. A schematic description of the
entire assessment process is shown in Fig. 1.

[ Evaluation of scientific research results ]
Evaluation of scientific Evaluation of scientific
h research results research results Ve

Application of a
correction factor see

s Application of a
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depending on the TRL depending on the TRL
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Contribution to
solving a priority
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and healthcare.
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----- Differentiation by
clinical effect and
potential for serial
production in Russia

Contribution to
solving a priority
problem in medicine
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Differentiation by
clinical effect and
potential for serial
production in Russia

Fig. 1. Scheme for assessing the results of the research

Source: developed by E.V. Maslennikova, S.E. Soldatova, A.A. Dvoinikov independently based on the
conducted research with the use of MS Word.

Applying the described methodological approach, it is possible to obtain
significantly more differentiated TRL indicators by years of research and,
accordingly, final assessments of scientific and scientific-technical results within
the framework of a three-year cycle of planning a scientific topic on which the
youth laboratory is working.

Results

The need to create special tools to support young people in science
is the subject of an interested discussion in the literature. The interest is due
to both the peculiarities of the legal status of young researchers [14] and the
specifics of cognitive and social functions performed by scientific youth [15].
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The role of youth laboratories as a significant tool for integrating novice
researchers into the scientific environment of a university or scientific
organization is becoming generally recognized [16—18]. According
to a survey conducted by the National Research University Higher School
of Economics among managers and staff of youth laboratories, most of the
members of youth research teams (89.6% of the respondents) noted that they
were satisfied with their work in the laboratory. The most satisfying thing
is the work schedule, relationships with colleagues, the content of the work
and interesting tasks. The surveyed managers (93.4%) and laboratory staff
(78.8%) expressed their intention to continue working in the laboratory
in the near future (78,8%)°%.

In 2024, as part of a series of strategic sessions “Youth Laboratories:
Uniting to solve the challenges of the region and the country”, the
Directorate of Scientific and Technical Programs initiated a sociological
survey of 604 heads of youth laboratories established in the period
2019-2024, including 102 heads of laboratories related to the priority area
“Transition to personalized, predictive and preventive medicine, high-tech
healthcare and health-saving technologies™. This includes the rational use
of medicines (primarily antibacterial ones) and the use of genetic data and
technologies. One of the survey sections included open-ended questions
about the most common problems of youth laboratories. The range of the
problems identified by the heads of laboratories specializing in medicine
did not significantly differ from the opinions of respondents from other
sciences. Aggregation of the survey results makes it possible to form a list
of the most frequently identified problems based on the results of a survey
of youth laboratory managers:

Financial support:

+ Difficulties in ensuring a salary level of 200% of the regional average
within the framework of the received funding; lack of annual indexation of the
subsidy amount.

* The financial support of the laboratory is not enough for a staff of 10
researchers.

» Inability to use financing for certain items of expenditure, for example, the
purchase of reagents, routine repairs and maintenance of equipment (including
expensive ones), purchase of consumables for appliances, chemical utensils, etc.).

8Is it good to work in a youth laboratory? Institute of Statistical Research and Economics
of Knowledge of the National Research University Higher School of Economics. 26.11.2024.
URL: https://issek.hse.ru/news/991045628.html (accessed: 17.05.2025) (In Russ.).

° Decree of the President of the Russian Federation dated February 28, 2024 No. 145 “On the
Strategy of Scientific and Technological Development of the Russian Federation”. Consultant.
URL: https://www.consultant.ru/document/cons_doc LAW 447894/ (accessed: 17.05.2025)
(In Russ.).
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Infrastructure provision:

* Obsolete equipment due to insufficient financing for the purchase of new
equipment (funds allocated for infrastructure account for approximately 15% of the
total budget).

» Complex and lengthy procurement process.

» Lack of targeted financing for the repair of premises allocated by the basic
organization to expand the range and scale of applied work.

Human resources:

 Difficulties in attracting young and talented personnel: uncompetitive wages;
uncertainty of social guarantees for young professionals.

* The lack of clearly defined prospects for further financing and the existence
of youth laboratories.

* A long-time interval for young specialists to acquire the competencies and
skills necessary to perform specific tasks.

Most respondents did not encounter any problems in the field of interaction
with the basic organization. The only problems noted are related to difficulties
in financial planning, large volume and, often, spontaneity of reporting.

Availability of information on opportunities for cooperation and exchange
of experience, laboratory equipment:

» Lack of systematic information about opportunities for cooperation and
exchange of experience, laboratory equipment.

+ Difficulties with documentation of purchases and drafting agreements
on scientific cooperation with organizations.

When interacting with an industrial partner:

+ Difficulties in finding an industrial partner; with building a collaboration with
an industrial partner.

» The legal/contractual mechanism of relations with the industrial partner has
not been worked out.

* Fundamental science is poorly demanded by industrial partners.

The survey results allow us to state that the scientific effectiveness of youth
laboratories largely depends on the conditions in which laboratories were created
and operate, on the clarity of the prospects for the development and support
(organizational, infrastructural, financial) of scientific research.

In 2022, 55 laboratories were opened in 30 scientific and educational
institutions in the field of “New Medicine”, for the development of which
in 2023-2024. The Russian Ministry of Education and Science has allocated 1.9
billion rubles. 17.3 million rubles were allocated annually to each laboratory as part
of the state assignment for conducting scientific research on an approved topic.

The methodology was tested on the materials of research carried out by youth
laboratories in 2023. During the expert assessment, 70 scientific results obtained during
55 research projects were recorded. Seven research projects resulted in two results and
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four research projects resulted in three results. The results relate to the types of “Medicinal
product”, “Medical device” and “Other”. The differentiation in the evaluation of the
research results of youth laboratories turned out to be very significant (Fig. 2).
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14 000 000
12 000 000
10 000 000
8 000 000
6 000 000
4 000 000
2 000 000
0

I .

Financing, RUB

0 5 10 15 20 25 30 35 40
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Fig. 2. Distribution of the total assessments of research results of youth laboratories

Source: developed by E.V. Maslennikova, S.E. Soldatova, A.A. Dvoinikov independently based on the
conducted research with the use of MS Word.

Based on the estimates obtained, a rating of the research results of youth
laboratories was formed. The first position was taken by the research results
obtained by one of the youth laboratories established on the basis of the Tomsk
National Research Medical Center of the Russian Academy of Sciences. The
assessment of the Directorate of Scientific and Technical Programs correlates
with the RAS expert opinion on this research. It is noted that the scientific results
presented in the report on the work are of high importance and are at a global
level. In the top ten of the rating were the research results of two more laboratories
created on the basis of this institution, which took the third and sixth positions.
Among the leaders were the results of the youth laboratories of the Northeastern
Federal University named after M.K. Ammosov (2nd place), the Moscow Institute
of Physics and Technology (4th place), Peter the Great St. Petersburg Polytechnic
University (5th place), the Medical and Genetic Research Center named after
Academician N.P. Bochkov (7th place), Federal Research Center of Virology and
Microbiology (8th place), N.S. Enikolopov Institute of Synthetic Polymer Materials
of the Russian Academy of Sciences (9th place), N.I. Vavilov Institute of General
Genetics of the Russian Academy of Sciences (10th place).

Along with the leaders, there were also laggards. Some research projects
in youth laboratories received a zero assessment of the results due to the fact
that the technological readiness of these results turned out to be zero, both due
to the fact that the tasks corresponding to TRL1 were not solved, and due to the
fact that not a single documentary confirmation of the solution of the tasks of the
first level was provided. It should also be noted that three research projects
of youth laboratories received negative conclusions from the Russian Academy
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of Sciences, which noted that the results are not significant and do not have
serious prospects for development.

The evaluations of the research results were also ranked. 24 laboratories
participated in the rating in the “Medicinal product” category. The winner,
as well as in the overall ranking, was one of the youth laboratories established
on the basis of the Tomsk National Research Medical Center of the Russian
Academy of Sciences. The second place was taken by the youth laboratory of the
N.L Institute of General Genetics. The Vavilov Institute of the Russian Academy
of Sciences, and the third is the youth research team of the G.F. Gauze Scientific
Research Institute for the Exploration of New Antibiotics. The results of 21 youth
laboratories took part in the formation of the rating for the “Medical device”
category. The first and third positions in this ranking are occupied by the results
of youth laboratories established on the basis of the Tomsk National Research
Medical Center of the Russian Academy of Sciences. The second position belongs
to the results of the youth laboratory of the Northeastern Federal University named
after M.K. Ammosov. 16 laboratories participated in the rating of “Other” results.
The first place was shared by the laboratory of Peter the Great St. Petersburg
Polytechnic University and one of the laboratories of Kazan Federal University,
the second position was taken by the laboratory of the ITMO National Research
University, and the third position was taken by the team of the Far Eastern Federal
University. The total number of participants in the rating by type of result exceeds
the total number of laboratories because individual laboratories have received more
than one result, and therefore they can participate in several ratings.

It is possible to recommend the application of the presented approach to the
evaluation of research results with its extension to a wider range of organizations
in the field of medical sciences. There are also no fundamental obstacles to the use
of his scheme and basic principles in other branches of science. The only limitation
may be the current lack of industry-specific HRT tools, which is a significant
disadvantage in evaluating scientific and scientific-technical research in certain
scientific areas with pronounced specificity.

The presented methodological approach makes it possible to evaluate the results
of research according to the criterion of practical relevance and applicability both
at mature and at the initial stages of the movement of innovative development from
idea to practical implementation. The importance of end-to-end application of this
criterion, starting with fundamental and exploratory research, has been highlighted
by many authors [19-21], including those specializing in medicine [22; 23] and
pharmacy [24; 25].

The evaluations of scientific and scientific-technical results allow
us to form ratings on various grounds and extract information from them
that is important for decision-making in the field of public administration
of scientific research and development.
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The issue of forming a state task for research and development in response
to the technological requests of qualified customers, including representatives
of the industrial sector, is on the agenda. In this regard, the evaluation
of scientific and (or) scientific and technical results based on the proposed
methodological approach seems to be significant and in demand, since the
methodology includes the separation of results according to the technological
criterion and the consideration of TRL. Research and development ratings,
based on the types of results, are a convenient tool aimed at coordinating
the interests of representatives of science and the manufacturing sector
of the economy. These ratings can reflect the capabilities, strengths, and
competencies of youth laboratories, as well as any organizations engaged
in research and development in certain technological fields. This should
increase the focus and efficiency of qualified customers’ search for partners
to solve practical problems among scientists and developers. On the other
hand, representatives of the scientific sector gain a clearer understanding
of their strengths and advantages in certain technological fields, so they will
be able to form more informed and adequate responses in response to industry
requests.

The evaluation of scientific and (or) scientific and technical results can be used
both in the process of forming a state assignment for conducting R&D for the next
planned period, and during monitoring the implementation of the state assignment,
including to track the dynamics of the achieved research results by the years of the
planned period. Based on the results of monitoring carried out using estimates
of research results, it is possible to make corrective decisions on the composition
of the work assigned to the contractor, as well as on the amount of funding for the
state task.

Conclusions

The presented methodological approach seems to be consistent in theoretical
and practical terms. Its theoretical significance lies in the fact that it justifies the
possibility of evaluating research results in the field of fundamental, exploratory and
applied research not only indirectly, considering only documentary evidence of the
results obtained — publications, patents, but also directly, analyzing the results
themselves based on the criterion of their practical relevance and applicability. The
methodology offers specific tools for using this criterion. The practical significance
of the presented methodological approach is determined by the fact that it allows:

* to evaluate the contribution of research results to solving the most acute and
urgent problems of an industry or field of activity;

+ to evaluate the UGT of research results, taking into account the industry
specifics of research;
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* to form an assessment of the results of research and development, taking
into account their contribution to solving priority problems of the industry or field
of activity and the achieved TRL;

* to compile ratings of scientific and scientific-technical results, applying
various approaches to their aggregation;

* to analyze the dynamics of research results within the framework of the
budget cycle or the research planning cycle and monitor on this basis, as well as make
the necessary management decisions.

During the testing, the consistency and validity of the developed
methodological approach to evaluating scientific and scientific-technical research
results according to criteria of practical significance and relevance was proved,
which creates prerequisites for its further application in the field of medical sciences
and the dissemination of its basic principles to other scientific fields.
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