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Abstract

This article examines innovative contactless methods for monitoring the composition of
liquid media as a technological foundation for the development of next-generation medical
equipment, particularly intelligent diagnostic systems and real-time monitoring platforms.
Special attention is devoted to modern impedance-resonance and electromagnetic resonance
technologies, as well as their advanced modifications employing novel engineering materials,
composite materials, and carbon-carbon structures subjected to repeated pyrolysis to enhance
measurement sensitivity, stability, and analytical performance.

Computer modeling performed by the author demonstrates that these technologies provide
the engineering basis for the development of more than ten categories of innovative medical
devices. Guided by advanced analytical methodologies, including the Theory of Inventive Prob-
lem Solving (TRIZ), the author conducted an extensive patent landscape analysis that resulted
in the identification of numerous relevant U.S. patents and patent applications supporting the
proposed technological concepts.

Based on comprehensive engineering analysis and systematic computer modeling using the
author’s proprietary innovation methodology, a series of technical proposals for new medical
technologies and innovative engineering projects has been formulated. These concepts integrate
advanced contactless monitoring methods with novel materials and composite technologies
while providing opportunities for both horizontal and vertical integration with digital technol-
ogies, artificial intelligence, and modern computer engineering systems.
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The publication also emphasizes that the preliminary engineering evaluation of the pro-
posed devices and medical systems was carried out using professional computer-aided engi-
neering and design software rather than conventional graphical modeling tools, thereby in-
creasing the technical reliability and practical feasibility of the proposed innovation concepts.
Keywords: Innovative medical equipment; Contactless active online monitoring methods;
Innovative medical equipment based on contactless monitoring methods; Contactless active
online monitoring based on electromagnetic resonance spectroscopy; Innovative medical
equipment for the smart physician’s office; Diagnostic systems and online monitoring
systems; Real-time contactless monitoring and analytical processing of monitoring results

Introduction

The following section presents a series
of innovative medical engineering concepts
based on contactless monitoring technologies
and advanced electromagnetic resonance
methods. The technological foundation of
this project is based on the sensitivity of an
electromagnetic resonance sensor to changes
in the physical and physicochemical proper-
ties of liquid media. The proposed concept is
intended to investigate the feasibility of per-
forming a comparative, non-invasive assess-
ment of the general condition of blood with-
out collecting blood samples or penetrating
the human circulatory system.

The underlying technological methodolo-
gy has been developed through experimental
studies evaluating changes in water composi-
tion produced by the introduction of precise-
ly measured reference substances. During
these experiments, the electromagnetic res-
onance sensor demonstrated the ability to
detect microscopic variations in the compo-
sition of the liquid medium and to identify
corresponding changes in the overall charac-
teristics of the tested mixture.

The proposed sensor is designed as a ring-
shaped solenoid into which a patient’s finger
is placed during the measurement procedure.
Prior to examination, the sensor processor is
supplied with reference statistical data describ-
ing resonance characteristics corresponding to
physiologically normal blood parameters while
taking into account the individual biological
characteristics of the examined person. When
the measured sensor response corresponds to
the reference resonance profile —including res-
onance frequency characteristics, signal am-
plitude, dielectric permittivity, electrical con-
ductivity, and acidity parameters — the system
indicates conformity with the reference model
by activating a green indicator.
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Key distinguishing features
of the project

The implementation of this project is in-
tended to result in the development of a med-
ical device suitable for large-scale public use
while providing a level of measurement ac-
curacy traditionally associated with sophisti-
cated laboratory diagnostic equipment.

The proposed device has the potential to
fundamentally transform the approach to in-
dividual health monitoring by enabling rap-
id, non-invasive assessment of general blood
condition, thereby significantly enhancing
personal health protection and preventive
medical care.

The device is based on an advanced nano-
metrological technology that has already
demonstrated practical applicability in the
semiconductor industry. This technological
platform has undergone extensive engineer-
ing validation, is supported by comprehensive
patent protection, and possesses significant
licensing and commercialization potential.

Advantages of the
proposed technology

The proposed technology establish-
es a new direction in medical metrology by
combining highly sensitive nanoscale sens-
ing with the principles of electromagnetic
resonance.

This engineering approach is intended to
achieve sensitivity to changes in the overall
concentration of blood components at levels
approaching 0.000001 milligrams, while
enabling completely contactless and remote
monitoring without direct physical interac-
tion with the examined individual.

Because the anticipated manufacturing
cost is comparable to that of widely available
consumer electronic products, the proposed
technology also offers considerable social
and public health benefits by making ad-



vanced diagnostic monitoring accessible to
a broad population.

Laser and fiber-optic blood
stimulation system for increasing
hemoglobin concentration

A complementary project concept in-
volves the development of a laser and fiber-
optic system intended to increase hemoglo-
bin concentration through controlled optical
stimulation of blood.

The proposed system incorporates elec-
tromagnetic resonance monitoring technolo-
gies to provide continuous real-time assess-

ment of the overall condition of blood during
the treatment process. Such monitoring is
intended to prevent exposure beyond estab-
lished operating parameters that could oth-
erwise result in undesirable or irreversible
changes in blood properties.

The integration of continuous resonance-
based monitoring with laser and fiber-optic
therapeutic technologies is intended to im-
prove procedural safety, optimize treatment
parameters, and provide an additional lev-
el of control for advanced medical applica-
tions.

Figure 1.

The photograph illustrates disposable
medical instruments developed on the basis
of innovative fiber-optic technologies and
protective coding solutions.

The underlying treatment methodolo-
gy is based on the controlled application of
concentrated spectral light within predefined
wavelength ranges, frequency characteris-
tics, pulse configurations, and peak optical
power parameters designed to achieve the
intended therapeutic effect.

Proposed project title
Device with disposable instrumenta-
tion for spectral optical blood treatment
to increase hemoglobin concentration

Project classification
Research and Experimental Devel-
opment (R&D) Project
Purpose, objectives, and scope of
the project
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The objective of this project is to develop
a portable medical device based on advanced
nanometrological principles and modern
spectral-optical technologies capable of pro-
viding controlled therapeutic Bo3xeiicTBUE
on blood while simultaneously perform-
ing continuous monitoring of its condition
throughout the treatment process.

The integration of spectral-optical thera-
peutic technology with real-time electromag-
netic resonance monitoring is intended to
provide a stable, controlled, and highly effec-
tive process for supporting the restoration of
critical blood parameters while maintaining
continuous supervision of treatment condi-
tions.

Key distinguishing features
of the project
The principal distinguishing characteris-
tics of the proposed project, device, and un-
derlying technology include:



« a simple, reliable, and practical en-
gineering design of both the medical
device and its disposable instrumen-
tation;

» theinnovative adaptation of advanced
technologies originally developed for
high-precision semiconductor manu-
facturing and nanometrology to med-
ical applications;

« the utilization of highly sophisticated
optical and fiber-optic engineering
solutions to achieve therapeutic ef-
fects previously unavailable through
conventional medical equipment;

« the integration of disposable optical
instrumentation with advanced mon-
itoring technologies, thereby enhanc-
ing operational safety, measurement
reliability, and clinical usability.

Advantages of the
proposed technology

The proposed technology and the engi-

neering solutions developed for its imple-
mentation are characterized by the following
advantages:

 utilization of a well-established and
experimentally validated technologi-
cal platform,;

« application of technological compo-
nents and engineering elements that
already have counterparts in large-
scale industrial production;

« full patentability of both the technol-
ogy and its individual engineering
components;

« simple operation and ease of use, al-
lowing the system to be employed by
healthcare professionals without spe-
cialized technical training.

Contactless system for
non-invasive reduction of
subcutaneous adipose tissue

The proposed system incorporates a ded-
icated operating algorithm specifically de-
signed for controlled contactless treatment
of subcutaneous adipose tissue.

Within this concept, electromagnetic
resonance technology performs continuous
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three-dimensional monitoring of the treat-
ment zone, enabling precise localization of
the thermal energy applied to the layer of
subcutaneous fat most responsive to thera-
peutic exposure.

The electromagnetic resonance monitor-
ing system also provides continuous mea-
surement and regulation of treatment tem-
perature throughout the procedure, thereby
ensuring stable operating conditions and im-
proving process control.

Purpose, objectives, and
scope of the project

The project is intended to develop a tech-
nology and corresponding medical equip-
ment for the non-invasive reduction of sub-
cutaneous adipose tissue using engineering
solutions based on the physical principles
of electromagnetic resonance and modern
nanometrology.

The primary objective is to create a med-
ical device together with an integrated treat-
ment methodology capable of performing
highly localized and precisely controlled pro-
cessing of subcutaneous adipose tissue with-
out invasive surgical intervention while min-
imizing undesirable side effects.

The project encompasses comprehensive
scientific research followed by engineering



development and prototype implementation
based on the obtained research results.

Key distinguishing features
of the project

The principal innovation of the proposed
project lies in the application of electromag-
netic resonance nanometrology for highly
precise, localized, actively controlled, and
continuously monitored thermal treatment
of subcutaneous adipose tissue.

Advantages of the
proposed technology

The principal advantage of the proposed
technology is its ability to maintain continu-
ous control over all critical treatment param-
eters. Such precision is intended to achieve
effective localized processing while avoiding
thermal injury or damage to adjacent un-
treated tissues, thereby maximizing proce-
dural safety and treatment accuracy.

Electromagnetic resonance
system for the early detection
of malignant neoplasms

The proposed system has been developed
in several engineering configurations.

The most innovative concept is based on
specially designed patient-specific examina-
tion garments manufactured from electri-
cally conductive carbon-carbon composite
fabric. Owing to the unique structure of the
woven material, the textile itself functions
as either a planar or three-dimensional so-
lenoid, enabling contactless electromagnetic
resonance measurements.

The examination procedure is performed
by dividing the patient’s body surface into
multiple monitoring zones. The reflected res-
onance signal obtained from each zone is com-
pared with a statistical reference signal corre-
sponding to a clinically healthy individual with
the same body dimensions and garment size.

The carbon-carbon composite material is
suitable for repeated sterilization using con-
ventional autoclave procedures and may also
be sterilized using microwave technology.

A second system configuration is intend-
ed for localized examinations and incorpo-
rates a sensor assembly geometrically adapt-
ed to the anatomical region corresponding to
the organ under investigation.
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Comparison of the resonance signal ob-
tained from the examined organ with the cor-
responding reference signal from healthy tis-
sue provides the basis for identifying changes
that may warrant further clinical investigation.

Purpose, objectives, and
scope of the project

The objective of this project is to develop
a technology and medical device intended to
investigate the feasibility of extremely early de-
tection of malignant neoplasms using contact-
less electromagnetic resonance monitoring.
The project aims to develop a medical system
based on advanced contactless nanometrolog-
ical and electromagnetic resonance technolo-
gies with a projected analytical sensitivity capa-
ble of detecting structural changes on the order
of approximately 100 angstroms and mass
variations approaching 0.000001 milligrams.

Such analytical sensitivity is intended
to support the identification of pathological
changes at their earliest stages, thereby cre-
ating opportunities for timely clinical assess-
ment and medical intervention before irre-
versible disease progression occurs.

Key distinguishing features
of the project

The proposed project is characterized by
fundamentally novel primary and auxiliary
engineering solutions.

The technical concepts underlying the
proposed technology are fully patentable and
are presented as original engineering devel-
opments. The proposed system is designed
using components and materials already
available through industrial manufacturing,
thereby eliminating the need for developing
specialized production technologies.

Advantages of the
proposed technology
The principal advantage of the proposed
technology is its exceptionally high analytical
sensitivity, which constitutes the foundation
of its projected diagnostic capabilities.

Electromagnetic resonance system
for the early detection of reduced
calcium concentration in bone tissue

This project is based on a sensor gar-
ment concept similar to that proposed for



the early detection of malignant neoplasms.
The principal distinction is that the statisti-
cal reference database consists of analytical
measurements corresponding to bone tissue
with physiologically normal calcium concen-
tration.

Research and Experimental
Development (R&D) Project

Purpose, objectives, and scope of the
project

The project is intended to investigate the
scientific principles underlying the preven-
tive assessment of changes in calcium con-
centration within bone tissue and to develop
a corresponding contactless diagnostic tech-
nology.

The primary objective is to create a uni-
versal medical device capable of detecting
variations in calcium concentration with
a projected analytical sensitivity approaching
0.000001 milligrams.

Key distinguishing features
of the project

The principal innovation of the proposed
system lies in the application of electromag-
netic resonance nanometrology for the con-
tactless detection and assessment of changes
in calcium concentration throughout bone
tissue.

Advantages of the
proposed technology

The proposed technology and its imple-
mentation methodology offer significant
advantages over existing approaches. These
advantages include high analytical accura-
cy and sensitivity, enabling the detection of
even minimal deviations during routine out-
patient examinations at a stage when correc-
tive or therapeutic intervention remains both
feasible and clinically effective.

Real-time electromagnetic resonance
system for monitoring bone fracture healing

The proposed system is based on a flexible
and elastic solenoid fabricated from electrical-
ly conductive carbon-carbon composite fabric
produced through the pyrolysis of viscose tex-
tile substrates. The textile solenoid is config-
ured as a localized bandage positioned over
the fracture site and continuously connected
to a processor containing statistical reference
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data representing the electromagnetic reso-
nance characteristics of healthy bone tissue.

Purpose, objectives, and
scope of the project

The purpose of this project is to conduct
scientific research and engineering develop-
ment leading to the creation of a technolo-
gy and equipment for real-time therapeutic
monitoring capable of supporting clini-
cal decision-making throughout the active
phases of treatment and rehabilitation.

The principal innovative
characteristics of the
proposed project include:

» application of electromagnetic reso-
nance principles to identify structural
changes in bone tissue within the frac-
ture zone;

« completely contactless monitoring
without any direct physical interaction
during examination;

« capability for continuous remote mon-
itoring of the patient’s condition;

+ high analytical accuracy and measure-
ment sensitivity;

« reliable identification and interpreta-
tion of monitoring results through in-
tegrated signal analysis.

Advantages of the
proposed technology

The proposed technology combines high
measurement accuracy and analytical sensi-
tivity with continuous remote transmission
and interpretation of monitoring data. This
enables timely clinical decision-making in
real time and has the potential to improve
the effectiveness of treatment and rehabil-
itation.

Electromagnetic resonance system
for the therapeutic destruction of
cholesterol plaques in arteries

The proposed project investigates the
development of an electromagnetic reso-
nance therapeutic system intended for the
targeted treatment of cholesterol plaques
within arterial vessels through controlled
resonance-based energy delivery while pro-
viding continuous monitoring of treatment
parameters.



Electromagnetic resonance
system for the detection and
non-invasive treatment of
arterial cholesterol plaques

The proposed system is based on the ca-
pability of electromagnetic resonance tech-
nology to distinguish between muscular
tissue and liquid media. By continuously
comparing resonance signals, the system is
intended to identify with high precision the
boundary between soft tissue and blood, cor-
responding to the arterial wall.

Following localization of the treatment
area, controlled thermal energy is directed
toward regions of the arterial wall contain-
ing cholesterol plaque deposits. The treat-
ment process is designed to maintain precise
temperature control and three-dimensional
spatial localization of the thermal exposure.
Under controlled thermal conditions, the
plaque material is intended to undergo grad-
ual structural degradation, after which the
resulting products are expected to be elimi-
nated through the body’s natural biological
metabolic processes.

The proposed therapeutic methodology is
conceived as a preventive treatment strategy
in which periodic procedures are performed
to reduce or limit the progressive accumu-
lation of cholesterol deposits within arterial
vessels.

From an engineering perspective, the sys-
tem consists of electromagnetic resonance
sensor modules mechanically integrated with
pulsed thermal energy generators through
a flexible positioning and adjustment mech-
anism.

The same structural platform and electro-
magnetic resonance localization technology
may also support other forms of therapeutic
energy delivery depending on the intend-
ed clinical application, including radiologi-
cal and laser-based methods for superficial
treatment.

Purpose, objectives, and
scope of the project
The project is intended to investigate and
develop technologies and medical equipment
for the non-invasive detection and treatment
of cholesterol plaques within arterial vessels.
The primary objective is to conduct com-
prehensive scientific research and exper-
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imental investigations that will establish
the scientific and engineering foundation
necessary for the subsequent development,
prototyping, and evaluation of the proposed
system together with its intended clinical
methodology.

Key distinguishing features
of the project

The principal innovation of the project
lies in the integration of electromagnetic res-
onance technology with precisely controlled
inductive thermal treatment for the identifi-
cation, localized disruption, and subsequent
biological elimination of cholesterol plaques
and their degradation products.

Advantages of the
proposed technology

The proposed technology is character-
ized by the high analytical accuracy and
sensitivity of its electromagnetic resonance
sensor modules. These capabilities are in-
tended to support the detection of cholester-
ol plaque formation at its earliest stages and
to facilitate therapeutic intervention while
the deposits remain comparatively small
and more readily managed through non-in-
vasive treatment.

Electromagnetic resonance scanning
system for preventive assessment
of skeletal muscle condition

The proposed system consists of an elec-
tromagnetic resonance scanning module
designed to move across the body surface
during examination. The system incorporates
at least two sensor elements whose magnetic
field vectors intersect, creating a controlla-
ble three-dimensional sensing volume. The
geometry of this intersection can be adjust-
ed according to the specific diagnostic objec-
tives of the examination.

An additional reference sensor continu-
ously determines and controls the effective
depth of investigation.

The fundamental physical principles
governing the operation of the system re-
main the same as those described for the
preceding applications. Consequently, they
are not repeated for each individual imple-
mentation of the proposed technology.



Purpose, objectives, and
scope of the project

The purpose of this project is to conduct
fundamental scientific research leading to
the development of the initial engineering re-
quirements for subsequent prototype design
and experimental development.

The primary objective is to prepare the
complete engineering documentation, man-
ufacture a functional prototype, and perform
a comprehensive program of preliminary
technical testing.

The project is intended to produce a pro-
totype medical device capable of perform-
ing preventive assessment of skeletal mus-
cle condition using technological principles
based on electromagnetic resonance.

Key distinguishing features
of the project

The proposed project is characterized by

the following innovative features:

« assessment of skeletal muscle con-
dition through identification and in-
terpretation of electromagnetic reso-
nance sensor signals;

 acquisition of integrated reflected res-
onance signals representing the over-
all structural and functional condition
of muscle tissue, including its physio-
logical activity.

Advantages of the
proposed technology
The proposed technology enables com-
pletely contactless layer-by-layer assessment
of skeletal muscle tissue while generating
a three-dimensional representation of its
overall condition.

Electromagnetic resonance system
for preventive detection of bronchial
and pulmonary secretions

The proposed system consists of a sensor
array together with positioning mechanisms
that accurately orient the sensors during ex-
amination.

Its operating principle is based on compar-
ative analysis of resonance signals obtained
from clinically healthy individuals and corre-
sponding signals acquired from the examined
patient.
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The sensor assembly incorporates a central
processor together with a dedicated analytical
coprocessor. The software required for signal
processing and comparative analysis is intend-
ed to be developed as part of the project.

The system is designed to detect devia-
tions from established reference resonance
characteristics. The magnitude of these devi-
ations is intended to provide an indirect indi-
cation of the presence and relative extent of
bronchial or pulmonary secretions.

The proposed technology is conceived
as a preventive diagnostic tool that may re-
duce the need for certain conventional ra-
diographic examinations in selected clinical
applications.

Purpose, objectives, and
scope of the project

The objective of the project is to develop
an efficient diagnostic device together with
its associated technology and methodology
for improving preventive medical examina-
tions and supporting the earlier detection of
respiratory disorders.

The proposed application of electromag-
netic resonance phenomena for preventive
diagnostic assessment represents an original
engineering concept requiring comprehen-
sive scientific investigation.

Key distinguishing features
of the project

The proposed technology is characterized

by:

+ high analytical accuracy and diagnos-
tic performance;

« broad potential applicability within
preventive and clinical medical prac-
tice;

« relatively low equipment and operat-
ing costs;

- significant potential public health ben-
efits through earlier identification of
disease processes.

Advantages of the proposed technology

The principal advantages of the proposed

technology include:

« completely non-invasive operation
without known harmful effects during
or after examination;

» simple operating procedures requiring
minimal user training;



« favorable cost-effectiveness relative to
the anticipated diagnostic capabilities;

« the potential to substantially improve
the effectiveness of preventive diag-
nostic screening.

Electromagnetic resonance
system for preventive monitoring
of arterial blood flow velocity

The proposed system employs flexible
sensor solenoids manufactured from elec-
trically conductive carbon-carbon textile
composites. These sensors are positioned at
selected anatomical monitoring points or lo-
calized regions of the patient’s body. During
examination, the flexible sensor assemblies
conform closely to the skin surface, allowing
resonance signals to be acquired and ana-
lyzed for the assessment of arterial blood flow
velocity. The proposed methodology is based
on comparison of measured parameters with
statistically established reference values rep-
resenting normal blood flow characteristics.

Purpose, objectives, and
scope of the project

The objective of this project is to develop
a contactless medical device for the preven-
tive assessment of the vascular system with-
out the need for any invasive procedures.

The project encompasses a complete cy-
cle of scientific research and experimental
development activities leading to the design,
construction, and validation of the proposed
medical device.

The fundamental inventions underlying
the project represent original engineering
solutions that are intended to provide an ex-
ceptionally high level of measurement accu-
racy and analytical capability.

Key distinguishing features
of the project

The principal innovation of the project
lies in the practical implementation of elec-
tromagnetic resonance sensing for the mea-
surement and identification of physiological
parameters using engineering principles that
represent an original technological concept.

All measurements are performed entirely
without physical contact and are intended to
operate without direct mechanical interac-
tion with the patient’s body.
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Advantages of the
proposed technology

The primary advantages of the proposed
technology include its engineering simplicity,
comparatively low production cost, and the
combination of high measurement accuracy
with advanced analytical interpretation of
acquired data.

Electromagnetic resonance
system for restorative
stimulation of muscle tissue

The proposed system is intended to pro-
vide contactless electromagnetic resonance
stimulation of skeletal muscle and soft tis-
sues to support the restoration of their func-
tional activity. The technology may be used
either independently or in combination with
thermal contrast therapy devices, as well as
localized heating or cooling systems. By com-
bining multiple electromagnetic resonance
excitation modules operating at different
functional levels with a high-precision res-
onance positioning system capable of con-
trolling the depth of treatment with sub-mil-
limeter accuracy, the proposed technology
enables layer-by-layer electromagnetic res-
onance treatment of muscle tissue, either as
a standalone therapy or together with con-
trast thermal treatment. For patients affected
by arthritis and related musculoskeletal dis-
orders, the proposed approach is intended to
provide precisely localized therapeutic stim-
ulation of affected tissues. The system also
enables contrast therapy to be applied se-
lectively within specifically identified patho-
logical regions, thereby improving treatment
precision and control.

Proposed project title
Device with instrumentation and contact-
less therapeutic modules for comprehensive
electromagnetic resonance stimulation of mus-
cle tissues, including internal organs, to sup-
port the restoration of their functional activity.

Purpose, objectives, and
scope of the project
The project is intended to develop, on
the basis of advanced nanotechnology and
electromagnetic resonance engineering,
amedical device capable of supporting restor-
ative therapeutic procedures in outpatient



settings without dependence on specialized
medical facilities. The proposed technology
is based on established physical principles of
electromagnetic resonance and incorporates
a family of patented engineering solutions
protecting both the structural configuration
and technological concepts of the proposed
system. The project includes a complete cy-
cle of scientific research, engineering devel-
opment, prototype construction, and experi-
mental evaluation.

Key distinguishing features
of the project

The principal distinguishing characteris-

tics of the proposed technology include:

« completely contactless operation
during all treatment procedures;

« application of the precision and ana-
lytical capabilities of electromagnetic
resonance technologies;

 utilization of unique naturally occur-
ring engineering materials within the
device architecture;

« development of equipment suitable
for routine outpatient medical prac-
tice.

Advantages of the
proposed technology

The proposed technology is intended
to provide exceptionally high spatial preci-
sion in identifying treatment locations and
maintaining accurate positioning through-
out therapeutic procedures. This high level
of precision is expected to enhance the effec-
tiveness of restorative and preventive treat-
ment by enabling accurately controlled ther-
apeutic intervention.

Conclusion

The concepts presented in this publication
represent only a portion of the potential ap-
plications of electromagnetic resonance mon-
itoring technologies. Numerous additional
developments may be realized in the field of
continuous real-time patient monitoring us-
ing contactless electromagnetic resonance
sensors designed to operate without harmful
effects or undesirable physiological conse-
quences. For such applications, the author
proposes the use of flexible composite sole-
noid structures that function not only as sens-
ing elements but also as medical dressings.
Because these structures are manufactured
from carbon-graphite composite fabrics, dis-
posable versions may simultaneously perform
diagnostic monitoring and serve as sorptive
wound dressings, thereby providing addition-
al therapeutic benefits while supporting con-
tinuous physiological monitoring.
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