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cqrndidate is in the field Of optical sensors, incl. biosensors
lar interactions is carried out by optical methods related to

with Surface Plasmon Resonance (SPR).
of this type of research requires in-depth knowledge and

of the studied object. I would characterize the scientific
ss of consistent, pulposeful and systematic scientific

t of which are the significarrt scientific achievements that we
conXpetition.
lation of knowledge and experience to young scientists,
gical step forward: the cartdidate is a research supervisor of
students (in 2016 and 2017) and a supervisor of one PhD
peflvisor of six graduates students, defended until 2015. I

hiS work on teaching high school students in the field of
as a part-time lecturer at the Technical School of

fia Mathematical High School in the period l99l-2002. He
8 e4ercise books in physics from 7th to 1Oth classes, which
Bulgaria. This is a significant amount of work, giving a very

onlly in the field of reseatch tasks solved by the candidate,
lso in the whole research fleld of physics.
scientific capacity built by the candidate, he is a successful
participant as a team mernber of 22 more projects funded at
l0) level, including Horivon2020 programs (1), FP7 (l),
lic of Bulgaria(4).

supported by trainings and specializations in prestigious
Rugsia (as a doctoral student)o Germany (guest scientist),
guest professor), Moroc0o (researcher). In Taiwan he has



scientific conferences. as well as on 5 invited lectures in
international

organizations.

Main scientific and applied sciehtific contributions/ach

The candidate has submitted a habilitation certifi description for his research and

scientific-applied contributions. The problems that are the {ect of this procedure are in the
field of optical sensors, incl. Surface Plasmon Resonance
optical signals when registering r4olecular interactions.

(SPR) biosensors, which detect

The resistration and monitorine of bioloeical or bi hemical processes is extremely
rrent health status and ability toimportant for medicine, biology And for the registration of

work. The development of highly sensitive, specific and cosl
important, as they contribute to tfre implementation of accu

ffective biosensors is extremely
diagnostics and development

of approaches for theranostics and individualized medical
field of development of new detoction and / or monitoring
which is confirmed by the trend of exponential growth of
applied field, which has been mpintained for many years.

care. Therefore. research in the
sor systems is very intensive,

world is estimated at billions and the averase annual
stimulates research and development activities for the
biosensors, and makes them highlly competitive.

velopment and optimization of

The significance of the i$sue on which the candid is workine is not in doubt. I
explicitly want to emphasize the interdisciplinary nature of
terms of the amount of knowledge and experimental techni
achieve significant results. SPR-related biosensor research

is research, which is binding in
ues necessarv and mandatory to
is multidisciplinary and requires

spent about 5.5 years as a gues{ researcher, and the resul
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Taipei, in 2016 and 2017, respectively, which is a signifi
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index of the layer within the
SPR sensors are not inherently

The scientific contributions presented by the appli t in the present procedure are

related to the solution of the problem of non-specific mo
biosensors. SPR sensors are based on the conversion ofthe

lar reactions specific to SPR

index of the recognition layer into an optical response. Th
ange in the effective refractive
SPR sensors measure both the

physical and chemical effects that affect the refractive
penetration of the plasmon wavp field into it. Therefore,
specific to the measurement procoss.

The candidate has divided his contributions into two thematic areas. which cover
different aspects of the optimiza{ion of SPR biosensors. first thematic area is related to
solving the problems of non-speQificity of this type of sen

layer. The main scientific contrihutions belonging to the
result of experimental research, including the following:

rs by optimizing the recognition
thematic arca are entirelv the

- direct immobilization - without a built-in - of the bio-molecules of the
layer is created;recognition layer is proposed, whgreby a nanostructured suc



- direct immobilization
evaporation (MAPLE) - a met

- the effectiveness of di
The second thematic a

solving the problems of di
Because the SPR sisnal is
plasmon wave field, it contains
the recognition layer and the e
anal5rte. As a result, there is
response in the SPR sensors. In
on the measured parameters, a

differential between the refe
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the result of his theoretical
- Theoreticallv. three
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. Through a new type of
. By assisted from chiral
. By assisted from a high

Another area of research
on known optical methods of
conventional sensors. As a
physiological and biometric para

have been achieved. The di
scientific and applied contributio

- Non-invasive detection
personal identification;

- Simultaneous. constant
fire protection sensor;

- High temperature
field) throughthe realized refe

The scientific and sci
candidate in the habilitation refr

I. Scientific achievemen
- For a first time. the effecti
experimentally proven. lmm
grating created in an optical fibe
was performed for the first time
and well known, it has not been

detection was achieved (low
Iower than the clinicallv si
concentration dependences were
one order of masnitude. and
achieved. Thus, the directly i
prototype ofa biosensor for non-
- For a first time. direct imm
time, an SPR biochip was de by direct immobillzation, performed entirely by a

s experimentally realized by matrix-assisted pulsed-laser
used for deposition of layprs of bioactive substances;
immobilization has been pxperimentally proven.
in which the candidatS has contributions. is related to

tiation of specific from non-specific molecula,r interactions.
rated by a change in the refractive index occurring in the
nformation about both - tfre specific molecular reactions in

behind that layer, genelally in the solution containing the
ys a background signol generated by the non-specific

rder to minimize the influence of the non-specific response
typical measurement of the SPR signal is performed as a
and signal channels.

butions of the candidate wlthin the second thematic area are

, and include the followilrg:
methods have been propospd for the realization of two-wave

iochip based on a bimetallic layer;
ic / nematic liquid-crystallayer, excitation of SPR;

dispersed medium, excitation of SPR.

the candidate is the devElopment of optical sensors based
istration, as well as the application of such methods in
It, new qualities and properties of optical sensors of
eters, as well as optical sdnsors of various physical impacts

new qualities and propprties ofoptical sensors represent
of the candidate, namelyt

f blood alcohol concentration. carried out with simultaneous

real-time detection of ltemperature, smoke and CO in a

ity and accuracy of deteotion at current sensor (magnetic
and signal channels with the same optical path.

ific-applied contributions are presented in detail by the
. I will briefly note the more significant ones as follows:

ness of direct immobiliEation in a biosensor has been
ilization of hemoglobin Was performed on a diffraction
The reaction hemoglobin 4 glucose: glycated hemoglobin
n order to detect glucose. $.lthough this reaction is specific

for detection up to date. So-called low level of reliable
n limit) of concentrhtion - 0.1 mmol I L, which is

icant concentration of hlood sugar in saliva, repetitive
bserved for analyte concentrations in the range greater than
lity of the applied recognitrion layer - very good adhesion is
mobilized hemoglobin on the transducer is a laboratory
vasive detection of blood sugar by saliva analysis.
ilization of metalloprotpins was performed. For a first



activity and with a controllable thickness of the recognition I

- an SPR biochip based on a diffraction grating has developed. A methodology for
creating diffraction gratings with gold coating has been deve
- A methodology for determining the bioactivity of
developed, which is realized by checking the bioactivit
performed by SPR detection of the interaction with CO, C . NO, Oz. The efficiency of the
technology is proven by the achieved minimum reliably Ie concentrations of gases;
- A new medium has been devgloped with application in
rhodamine 6G and rhodamine B embedded in an eooxv m

biosensors - a binarv mixture of
trix. It differs in principle from

those used for SPR. These types qf media are highly di ble, while at the same time being
active and enhancing optical radiption. They are used for ic generation oflaser radiation

into such an environment, as

generation. The advantages of
(random lasing). Recognizing molecules can be i
molecular reactions change it, respectively the conditions
biosensorics are: i) the ability to generate several laser odes, each of which is affected
differently - multi-channel detection; (ii) the detection is n
do not need to be met); coherenpe detection can be used
(including image detection); iii) dre recognition molecules
by diffusion in a bulk medium.
- A new structure of SPR biochip is proposed based on a bimetallic layer composed of
silver and gold sub-layers. The different dispersion ch istics of the two metals are used

physical method - by matrix-assibted pulsed-laser evaporat
for creating an SPR biochip is the need for strict control
layer. A technological installation has been developed,
method, as well as the sets of technological paramete
guarantee the immobilization of ltremoglobin and myoglobi

- It has been theoretically proven that the new plasmon
those currently known in terms of selectivity. This is

Scientifi c contributions formulated in scientifi c publ ications
- For a first time, the idea 0f "colored" plasmon w

n (MAPLE). A specific problem
f the thickness of the deposited

ich implements the MAPLE
have been established, which

while preserving their biological

utside the habilitation thesis:
s proposed and theoretically

complex (resonance conditions
criteria for molecular response
immobilized relatively easily -

to excite two or more plasmon hnodes with different mod
propagation constants. This allouis distinguishing the specifi
well as the background noise by one spectral measuremen|
- A new quality of the bimetallic plasmon structure h

spread of the so-called long-rango (LR) and short-range ( ) plasmon modes. Their function
is to distinguish specific from non-specific effects by a I measurement. The required
refractive index of the buffer" at which the LR mode is exc
theoretically established.

ted at the desired wavelength, is

distribution but with the same

from the non-specific effects, as

been revealed - to support the

re is the most efficient of
to the proven characteristics of

the structure: (l) the highest "junction" between the signal the reference channel, realized
cited at a longer wavelength,by conventional plasmon modes and (2) the mode field,

penetrates deeper ; for comparison: to achieve this, stan ard chips use complex optical
schemes;
- For the first time, the phpnomena of the iral smectic boundarv were
theoretically studied, as the liquid crystal (LC) layer is after the metal layer under the
conditions of SPR excitation. It was found that the increase i the angle of inclination leads to

ge of the refractive index in thea shift of the SPR to longer wavelengths as a result of the c
adjacent to the metal layer LC, in the direction of propagati of the plasmon wave.

analyzed, as (l) the excitation of SPR at different wavel belonging to the spectrum of
"colored" plasmon will be excite{ and detected at the same ngle; (2) the field distribution of

recognition layer and the spacethese plasmons penetrates at difftrent distances; covers t



behind it; (3) resonance analys
separate specific from non-speci
- For the first time, the idea of
theoretically shown that three
creation of a complete set of
method allows the detection of

II. Scientific applied

- X'or a first time, a device
concentration in the blood of
on the venocode of the
concentration in human blood is
of detecting optical absorption
derivatives due to metabolism in
- A method has been develo
through remote control to the
on biometric data provided by
- For a first time, a fire sensor
the highest fire risk and exp
simultaneous detection of CO"
optical communication with the
awarded the Bronze Medal for
2017.
- For a first time, an optical
conditions with reference chan
ensures amplitude and tempe
silver medal for invention: Exhi
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sisnificance of the scientific resu

My personal impressions
students from the University of
laboratory of Biophotonics of I

of "colored" plasmon at $hort and long wavelengths could
ic molecular reactions.
larimetry based on "vortex" polarization was proposed. It is
ortex polarizers, oriented in a certain way, guarantee the
rization states. Solving thp inverse problem by the simplex
introduced (from the plagnon structure) phase change.

ievements

offered that realizes nOn-invasive detection of alcohol
person with simultaneolrs personal
rs. The method for noh-invasive

based on a photothermal effect, as the
in spectral regions characteristic of ethyl alcohol or its
e body.

for the organization of a system providing access
personal identification basedance of functions dfter

I methods.
been proposed, completely safe for use in rooms with

ive objects. The subject of protection are the methods of
mperature and smoke by optical methods, as well as the

sor, realized through optflcal fibers. This development was
Invention: Exhibition for Innovation - Taipei, September,

sor for measuring current (magnetic field)
ols having the same opticpl path has been
re stability of the sensor. fhis development

identification. based
detection of alcohol
innovation is the way

in high voltage
proposed. This
was awarded a

tion of Innovation - Taipei, September, 2016.

with which the candid4te participates in the competition
achieved results:

h impact factor and / or impact rank - 22;

9 - as a team member;
5 (2- patent applications, 3- utility models);

7 international, 4 national).

lso shows the significanoe of the published results - no
t or expressed doubt about authenticity were noticed.
a report, which clear$ distinguishes the scientific

procedure from the aontributions with which he has
ures for obtaining the qducational and scientific degree

n of "Associate Professor".
scientific activity of the candidate or on the quality and

s and contributions presented.

ate back to the stat of an initiative for practical training of
ovdiv, majoring in Medipal Physics, which was held in a
AS in the academic year 1012-2013. Assoc. Prof. Dyankov



was the initiator of this pra tical training, which ld expand the opportunities and
knowledge of students in this s ecialty, as well as their to modem medical and optical
equipment. Assoc. Prof. Dyan
teacher for the trainine of his

ov proved to be a very well-organi zed and working
udents, as well as a highl qualified specialist in the field of

with condensed matter.optical technologies and the int raction of optical radiation
The evidences prepared for th
metrics indicators, as well as
revealing a well-organized and

current competition, the and quality of the research
heir order and visibilitv a make a very good impression,
erious scientist at a high fessional level.
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