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NeySi-3M neurostimulation system

History

Work on the creation of a neurostimulator was begun in 2000 at the initiative of the Clinic 
for Reconstructive Surgery of the Institute of Neurosurgery, Academician Romodanov A.P. 
NAMS of Ukraine (Kiev).
Аim of the work was to create a domestic neurostimulator that meets the following 
basic requirements:
- efficiency of using, not inferior to foreign samples;
- the cost is acceptable to the domestic consumer;
- the simplest installation and operation (lack of a connector and battery in the implant).

Destination

The NeySi-3M neurostimulation system refers to partially implantable electrical 
stimulation systems.

It is used for neurosurgery and for prolonged electrical stimulation of peripheral nerves 
and plexuses, spinal cord, and brain regions. Provides functional recovery of damaged 
structures of the central and peripheral nervous system, the removal of neuropathic 
pain syndromes.

The neurostimulation system includes:

- Pulse generator unit 1 with transmitting antenna unit 2 (Fig. 1) (combined with 
remote control);
- Test stimulator for intraoperative stimulation (Fig. 2)

- Implantable receiving antennas (Fig. 3);

- Implantable electrodes of various shapes and sizes (Fig. 4).

 
http://wel-medical.com

NeySi-3M neurostimulation system is produced by WEL Private Enterprise 
located in Kiev, Ukraine.

https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ethylene_oxide
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Implantable receiving antennas (Fig. 3)

Implantable electrodes of various shapes and sizes (Fig. 4)

Directions for use

The neurostimulator NeySi-3M is intended for the treatment of patients:

- with the consequences of spinal cord injury, restoration of sensitive, motor and 
trophic functions, relief of pain, decreased spasticity, normalization of the functions 
of the pelvic organs;

- with the consequences of trauma and diseases of the peripheral nervous system 
(birth paralysis, regardless of the period of injury, paresis of the facial nerve of 
peripheral origin, the consequences of open and closed injuries of the brachial 
plexus and nerve trunks, including with significant neuropathic pain);

- with isolated pain syndrome ("operated back disease");

- with cluster headache and severe forms of migraine resistant to drug therapy.
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- The receiving device is implanted in the 
patient's body with the electrodes fixed in 
the zone of the proposed stimulation.

During electrical stimulation, the 
transmitting antenna of the generator unit 
is located on the patient's body above the 
receiving antenna. (The distance between 
the transmitting and receiving antennas 
should not exceed 10 mm).

- Stimulation begins on the second or third 
day after surgery. The doctor selects the 
optimal parameters and stimulation mode, 
teaches the patient how to use the 
stimulator.

- Daily sessions of electrical stimulation
are performed 3-4 times during of 
5-10 minutes.

- Stimulation continues until an acceptable 
effect is obtained (1 year or more).

The scheme of targets intended for stimulation 
with the neurostimulator NeySi-3M (Fig. 5)

«WEL» company has begun the production of a new model of the NeySi-3MA 
stimulation system, which has advanced functionality.
In the NeySi-3MA model, the range of specifying stimulation parameters has been 
expanded, and precise tuning of parameters has been introduced. This allows you to 
apply effectively the new system for PNS, SCS, VNS and DBS stimulation.

Receiving antennas "NeySi-3MA" (Fig. 6)

Brain

Spinal cord

Peripheral
nerve

https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ethylene_oxide


-4-

NeySi-3M neurostimulation system

Implantable Receiving Antennas

The receiving antenna is made of biocompatible materials, such as silicone rubber, 
polyurethane, tetrafluoroethylene.
Platinum, a platinum-iridium alloy, cobalt alloys and medical stainless steels are used 
for the manufacture of electrodes.

Receiving antenna is supplied in a sterile package.

Receiving antennas are sterilized by ethylene oxide or radiation method. 

Due to the variety of constructions of NeySi-3MA receiving antennas, doctors can 
solve a wide range of tasks of electrical stimulation peripheral nerves and spinal cord.

Directions:

- the depth of the receiving antenna during implantation is not more than 10 mm from 
the surface of the body

- the position of the antenna after implantation - the control tabs into the 
patient's body

PE "WEL" produces the following models of implantable receiving antennas:

- Antenna with petal electrodes;
- Antenna with cylindrical electrodes;
- Antenna with paddle electrodes.
- Antenna with connectors.

Receiving antenna with petal electrodes

Receiving antenna with petal electrodes NS3.I.A.136 (Fig. 7)

The receiving antenna of the NeySi-3M neurostimulator is intended for implantation in 
the human body, with the goal of electrical stimulation of various parts of the nervous 
system. 
The implantable receiving antenna has got a wireless inductive coupling with 
an external device, generates stimulating pulses and delivers them to the electrodes.
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Parameters of receiving antennas:

- stimulation channels - 2
- stimulating electrodes - 4, 6 or 8.
- thickening on the conductor means “+” electrode
- the electrodes are made of 99.99% platinum or platinum-iridium alloy.
- thickness of the receiving antenna: 7.4mm
- electrode`s thickness: 0.1 mm

The main dimensions of the receiving antennas of various modifications

NS3.I.A.L4 (Fig. 8)

NS3.I.A.L6 (Fig. 9)

NS3.I.A.L8 (Fig. 10)

anchor

anchor

anchor

I CH

II CH

I CH

II CH

I CH

II CH

I CH

I CH

II CH

https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ethylene_oxide


-6-

NeySi-3M neurostimulation system

Sizes of receiving antennas
 

Implants 
Specifications  

Name 
L L 1 L 2 L 3 weight 

mm mm mm mm g 

NS3.I.А.L4.136 163 90 110  7,1 Ultra short 

NS3.I.А.L4.243 243 90 110  7,3 Short 

NS3.I.А.L4.408 408 50 75  7,0 Orthodox 

NS3.I.А.L4.448 448 90 110  6,3 Minimally invasive 

NS3.I.А.L6.423 423 45 65 85 7,5 Sheaf 
NS3.I.А.L8.253 253 180 200  10 Snake`s tongue 

 
 
 Receiving antenna with paddle electrodes

It is used for electrical stimulation of the cerebral cortex and spinal cord. Implanted 
in an open way. Modifications are made with a 4-pin and 8-pin electrode. The length 
of the connecting conductor is indicated when ordering.

Receiving antenna with a paddle 8-pin electrode (Fig. 11)

Receiving antenna with a cylindrical electrode 

A receiving antenna with a cylindrical electrode is used for open installation in the 
epidural space and on the peripheral nerves.

Receiving antenna with a cylindrical electrode (Fig. 12)

The shell material of the receiving antenna is silicone rubber.
The material of the electrode shell is polyurethane.
The material of the electrode pads: platinum - iridium alloy, cobalt alloy or stainless steel.
The electrode is fixed using an anchor.
The length of the conductor, the distance between the contacts and the number of 
contacts is selected when ordering.

Tab. 1
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Receiving antennas with connectors

Modifications are made with 1 and 2 connectors.
There are 2 modifications of connectors:

- Fixed Connector;
- Programmable linear connector (allows you to change the pinout in an 
arbitrary way).

Receiving antenna with connector
(Fig.13)

Receiving antenna with 
two connectors (Fig.14)

Receiving antennas NeySi-3MA

NeySi-3MA receiving antennas are an implantable pulse generator (IPG) with 
arbitrarily programmable stimulation parameters. 
Stimulation parameters are stored in non-volatile memory of the implant. 
IPG does not have a built-in battery and receives power from an external 
transmitter. Thanks to the use of technology for wireless energy transfer through 
a magnetic coupling coil, NeySi-3MA does not require battery replacement and 
can be implanted for life.

The receiving NeySi-3MA antenna
with petal electrodes (fig. 15)

Receiving antenna "NeySi-3MA" 
with a cylindrical electrode (Fig. 16)

https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ethylene_oxide
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Implantable Electrodes

Implantable electrodes are intended for implantation in the human body with the 
aim of electrical stimulation of various parts of the human nervous system and for 
the invasive monitoring of bioelectric signals of nerves and muscles. The electrodes 
are made of biocompatible materials, such as: silicone rubber, polyurethane, 
tetrafluoroethylene, polyimide.

Platinum, a platinum-iridium alloy, cobalt alloys and medical stainless steels are 
used in the manufacture of electrodes.

The electrodes are supplied in sterile packaging.

We use the following sterilization methods:
- gamma radiation;
- ethylene oxide (EtO)
- dry heat.

The nomenclature of the produced electrodes makes it possible to solve a wide 
range of problems of electrical stimulation and signal monitoring for chronic, test 
and intraoperative applications.

PE "WEL" produces the following models of implantable electrodes:
- petal electrodes
- cylindrical electrodes;
- paddle electrodes.

Petal electrodes

Petal electrodes are implanted openly on the surface of the spinal cord or 
peripheral nerves.

Petal electrodes with a linear connector (Fig. 17)

The shape of the petal electrodes is optimized for open installation on peripheral 
nerves and the spinal cord.
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The contact plate of the petal electrode is made of platinum-iridium alloy, has holes 
designed to fix the electrode to the epineuria using a surgical thread.

cable

electrodeinsulator

The working part of the petal electrode (Fig. 18)

Flat shape petal 

electrodes

Electrodes for 

lateral fixation

Electrodes for 

longitudinal fixation

Electrodes for 

diagonal fixing

Variants of the shape of the working part of the petal electrodes (Fig. 19)

Options for installing petal electrodes on the peripheral nerve (Fig. 20)

The length of the conductors, the number and shape of the contacts are indicated 
when ordering. The proximal part of the electrode is designed to be connected to 
the linear connector of an implantable pulse generator or to an adapter extension 
cable.

https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ethylene_oxide
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name 
diameter, 

mm 
length, 

mm 

distal contacts 
num 

of 
items 

pace, mm  
length, 

mm  

CТ.1 1,2 
300- 
800 

1  3,0 

      

CТ.2 1,2 
300- 
800 

2 
4,0; 6,0; 

9,0 
3,0 

      
CU.4;  CU.4;  CU.4М;  

CТ.4M 
1,2 

300- 
800 

4 
4,0; 6,0; 

9,0 
1,5; 3,0 

      
CU.8;  CТ.8;  CU.8М;  

CТ.8М 
1,35  

300- 
800 

8 
4,0; 6,0; 

9,0 
1,5; 3,0 

NeySi-3M neurostimulation system

Cylindrical electrodes

Cylindrical electrodes are designed to be inserted into the epidural space using
a puncture method, using a Tuohy needle, under fluoroscopic control. Cylindrical
electrodes are also used for minimally invasive installation on peripheral nerves.

Cylindrical electrodes with different contact spacing in the distal part (Fig. 21)

The main dimensions and cylindrical electrodes              Tab.2 

Electrodes are produced with mandrels and without mandrels.
The material of the electrode shell is polyurethane.
Material of electrode pads: platinum-iridium alloy, cobalt alloy or stainless steel.

For temporary electrodes, SS 316L, MP35N is used.
For chronic electrodes, an alloy of platinum - iridium is used.

A silicone rubber anchor is used to fix the electrode.

The proximal part of the electrode is designed to be connected to the linear 
connector of an implantable pulse generator or to an adapter extension cable.
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Рaddle electrodes

Paddle electrodes are used to stimulate cerebral cortex and the spinal cord and to 
monitor bioelectric signals from the brain, nerves and muscles. Implanted in an 
open way.

Paddle 8-pin, 

2mm pin diameter (Fig. 22)

Paddle 4-pin, 

5mm pin diameter (Fig. 23)

Paddle 8-pin, 

5mm pin diameter (Fig. 24)

Paddle 8-pin corticography electrode (Fig. 25)

Special electrodes

Special electrodes for intraoperative stimulation (Fig. 26)

https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ethylene_oxide
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Implantable electrodes for laboratory tests

Rat spinal stimulation electrode (Fig. 27)

Special electrodes for stimulation of rabbit musculus orbicularis oculi (Fig. 28)

The electrode is a needle for electrical stimulation in veterinary medicine (Fig. 29)
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Anchor «Butterfly» L=18mm
(Fig. 35)      

Anchor «Type 8»
(Fig. 37)      

NeySi-3M neurostimulation system
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Adapters, extension cords, connectors

Line connector, insulating cap 

and cylindrical electrode (Fig.30)

Female to Female connector (Fig. 31)

Electrode for intraoperative 

diagnosis of EID-1 (Fig. 32)
Oscilloscope cable (Fig. 33)

Test stimulator connector with accessories (Fig. 34)

Anchors for fixing electrodes

Anchor «Butterfly» L=25mm
(Fig. 36)      

https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ethylene_oxide
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The system for the test neurostimulation "NeySi-3M" includes two devices: 
NeySi-3M.TS and NeySi-3M.TS. PNS

NeySi-3M.TS device for intraoperative and test electrical stimulation 
using multi-contact electrodes (Fig. 38)

During the surgical operation, the electrodes are connected to the stimulator
through an adapter cable with a connector

- The stimulator provides the generation of pulses positive or negative polarity, 
as well as the formation of a sequence of pulses with polarity changing from pulse 
to pulse.

- The stimulator allows you to change and save in non-volatile memory the modes 
and parameters of stimulation individually for each patient.

- The number of contacts in the connected electrode is up to 4.

The stimulator provides the formation of pulses in the mode of a current source 
or voltage source.

Pulses are applied to an arbitrarily selected pair of contacts. The pulses are fed in 
batches with programmable duration and a pause between batches.

NeySi-3M.TS stimulator works in the following modes:

- work;
- programming;
- charging;
- communication with the computer.



-15-

NeySi-3M neurostimulation system

 
http://wel-medical.com

For convenience, in programming mode, you can select preset parameters.

With intraoperative stimulation for local anesthesia (sensation of parasthesia).

With intraoperative stimulation for general anesthesia (muscle contraction).

Test stimulator connector (Fig. 39)

Left - the proximal part of the cylindrical electrode
There is a test stimulator connector on the right

- The stimulator is connected to a personal computer via a wireless Bluetooth 
connection. This allows you to change personal patient data on a computer, 
change stimulation modes, save data on an external medium, and transfer data 
from an external medium to a stimulator.

- It is also possible to connect electrodes to the stimulator for intraoperative 
diagnosis of EID-1.

- The stimulator is powered by a built-in rechargeable battery

https://en.wikipedia.org/wiki/Ethylene_oxide
https://en.wikipedia.org/wiki/Ethylene_oxide
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NeySi-3M.TS.PNS device for test neurostimulation of the 
peripheral nervous system in the postoperative period

- The NeySi-3M.TS.PNS stimulator is designed for electrical stimulation of nerves 
and plexuses of the peripheral nervous system using the transmitting antenna and 
the implantable receiving NeySi-3M antenna of any of the modifications. 
The stimulator provides the formation of pulses on two channels of the receiving 
antenna through inductive coupling with the transmitting antenna.

- Stimulation of patients is performed according to individually selected parameters 
stored in non-volatile memory.

- Connecting the stimulator to a personal computer via a wireless Bluetooth 
connection allows you to transfer the selected personal parameters to the 
computer according to the stimulation modes for patients. It save data on an 
external medium and transfer data from an external medium to the stimulator.

Device for test stimulation NeySi-3M.TS.PNS (Fig. 40)

Stimulation parameters can be changed and stored in non-volatile memory of the 
stimulator for each patient individually.

When stimulation is switched on, the amplitude of the pulses increases smoothly 
from zero to 100% of the set amplitude value. Rise time: 1 second.

NeySi-3M.TS.PNS stimulator works in the following modes:

- work;
- programming;
- charging;
- communication with the computer.



NeySi-3M application training is carried out 
in the Department of Reconstructive Surgery 

of the Institute of Neurosurgery
 Acad. Romodanov A.P. NAMS of Ukraine

+38044  483-12-53Phone: ( )

http://www.neuro.kiev.ua

Production of neurostimulation system "NeySi-3M"
Research and Production Enterprise "WEL"

3, Severo-Syretskaya st., Kiev, Ukraine, 04136
Phones: (+ 38044) 206-08-12, 200-93-54

http://wel-medical.com
mail@wel.net.ua; info@wel.net.uae-mail: 
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