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1. Introduction

The Intended use of the BERYLAS-D4C Medical Diode Laser Systems (BERYLAS-D4C, for short) therapeutic
device at the cutting edge of technology, designed for a wide variety of therapy procedures to relief pain.

The BERYLAS-D4C utilizes a solid state diode as a semiconductor source for invisible infrared radiation. The

energy is delivered to the treatment site via flexible fiber connected at one end to the laser source and the other

end to the Handpiece. Various types of handpieces, disposable tips are designed and optimized for different

applications. The device is activated by means of a footswitch or a finger switch on the handpiece.

The BERYLAS-D4C is restricted to sale on the order of a licensed doctor and its use requires proper clinical and

technical training. The manual provides instructions for those professionals who have completed the appropriate

training.

When used and maintained properly, The BERYLAS-D4C will prove a valuable addition to your practice. Please

contact Wuhan Dimed Laser Technology Co., Ltd. Customer Service at +86 27 59706608 in China if you need

any service.

1.1 System Packing List

BERYLAS-D4C(27.2W@650nm+810nm+915nm+980nm) medical laser system includes the following:

1) Laser Console with Therapy Handpiece

2) Treatment head(s) , A01-01 is the standard mode

3) Laser safety goggles

4) Adapter power supply and power cord

5) Remote Interlock Connector

6) Footswitch

7) User Manual

8) Warranty Card

9）Light guide rod and fiber optic needle

NOTE:
Use proper care when transporting the unit. Refer to Section 8 in this User Manual for instructions.

WARNING: No modification of this equipment is allowed.

1.2 Facility Requirements

AC adaptor

(Model No.: GSM160A15):

AC 100-240 V; 50/60 Hz; 2,0-1,0 A; Output: DC 15 V; 9,6 A;

(Separate power supply is part of the ME Equipment)

Storage Temperature: -20- 70ºC

Storage Humidity: 10- 90%, Non-condensing

Operation Temperature: 5- 35ºC

Operation Humidity: 10- 90%, Non-condensing

Atmospheric Pressure (kPa) : 80kPa – 106kPa
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2. Equipment Description

Product Composition:(1) Laser Console,(2) Power Cord with power supply, (3)footswitch and (4) the optical

delivery system .

Laser Console refers to the whole Main Unit of the Medical Device, which includes the Laser system and color

touch screen. The laser system consists of the fiber-coupled diode laser module, inner power supply, control

panel, safety shutter and the embedded computer control system.The optical delivery system consists of a non-

removable handpiece with interchangeable treatment head attached to a flexible optical fiber.Only when the

enclosure is taken away, the handpiece can be removed by the authorized engineer with a tool.

2.1 Base Console

The console has a display panel (Touch Screen and Emergency Laser Stop Button) in front. It can be powered

by an external mains power supply.

Figure 2.1 Front of the system

Figure 2.2 back of the system

Emergency Laser Stop

Button

LED Indicator

Fiber Storage Channel

Touch Screen

DC Power Connector

Power Switch

Handpiece Holder

Footswitch Connector

Interlock Connector

App Connector
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NOTE:
Indicator light, Green means normal operation, red means warning, For example, the pedal is not

connected orange means laser emission.

NOTE:

The USB Connector, SD card port 1 and SD Card port 2 belong to electronic data interchange Screens

related to network security, which are used for the software upgrading. The software upgrading process

is as followed approximately: make the BERYLAS-D4C power on and in the Standby mode, then insert a

specified SD card with the software application program and UI pictures stored in it, into the SD card

port 1 to complete UI pictures upgrade ; next to insert the SD card into the SD card port 2 to complete

the software application program upgrade.

USB Connector is used to burn the BOOTLOADER for the embedded software in the first burning

procedure. If the SD card port 2 is out of order, USB Connector can also be used to burn the software

application program.

2.2 Power Cord

Figure 2.3 Power Supply Module with cord

2.3 Footswitch

Figure 2.4 Footswitch

NOTE:

There is a red dot on the connector. Insert the Footswitch with the red dot facing upward in 12 o’clock

position.

NOTE:
When removing the Footswitch grasp the textured area.
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2.4 Transmission System

The Transmission System of BERYLAS-D4C is composed of a double sheathed optic fiber and a handpiece with

interchangeable treatment heads. The actual laser transmission part is optical fiber. The fiber cable and the

handpiece handle are connected to the laser console and cannot be removed. Dimed offers different

specifications treatment heads.

Figure 2.5 Therapy Handpiece

Figure 2.6 spacer assembly
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3. Safety

3.1 Precautions

Failure to comply with precautions and warnings described in this User Manual may lead to exposure to

dangerous optical radiation sources. Please comply with all safety instructions and warnings.

3.2 Safety Instructions

Follow these safety instructions before and during treatments:

Do not operate in the presence of explosive or flammable materials. Flammable anesthetics or oxidizing gases

such as nitrous oxide (N2O) and oxygen should be avoided. Solvents of adhesives and flammable solutions used

for cleaning and disinfecting should be allowed to evaporate before laser is used. Attention should also be drawn

to the danger of ignition of endogenous gases.

NOTE:

All persons present in the treatment room must wear laser safety goggles. The protection scope of

safety goggles must suitable for working laser wavelength.

CAUTION:
Periodically inspect safety goggles for pitting and cracking.

WARNING:
Do not use this unit if you suspect it of functioning improperly or other than described herein.

CAUTION:
Use of controls or adjustments or performance of procedures other than those specified herein may

result in hazardous radiation exposure.

CAUTION:
This unit has been designed and tested to meet the requirements of electromagnetic, electrostatic, and

radio frequency interference standards. However, the possibility of electromagnetic or other interference

may still exist. Relocating the device may help to eliminate the interference.

CAUTION:
Always ensure that the proper laser parameters are set before the BERYLAS-D4C laser is used in a

clinical setting.

LASER WARNING:
Do not look directly into the beam or at specular reflections.
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LASER WARNING:
Don’t exchange the Handpieces or disposable tips when the device is in Ready mode, switch the

power off or place the system into Standby mode before exchanging.

Toggle the ON/OFF switch (located on the rear of the console) to the OFF(O) position before leaving

unit unattended.

LASER WARNING:
Do not open unit housing at any time. Danger from optical radiation may exist.

LASER WARNING:
Do not aim the laser at metallic or reflective surfaces, such as surgical instruments or dental

mirrors. If aimed directly at these surfaces the laser beam will reflect and create a potential hazard.

CAUTION:
Be aware that the metal/ plastic cannula on the tips may become hot during use. Avoid contact of the

cannula with any tissue.

3.3 Safety Features

1) System Monitor
The system monitors the emergency laser stop switch,remote Interlock Connector, footswitch connection, and

output power. An error in any one of these will stop the system. The text display will indicate the type of error.

Ready Operation will not resume until the error is cleared.

2) Power Switch
The laser console can be switched ON(I) or OFF (O) using the Power Switch on the back of the console (see

Figure 2.2)

CAUTION:
Use only the Power Supply Module supplied with the BERYLAS-D4C laser system.

3) Access Key Code
The Access Key Code prevents unauthorized use of the system. It is activated every time system is turned on

with the Power Switch (refer to Section 4 for code).

4) Footswitch
The BERYLAS-D4CE emits laser energy when the Footswitch is pressed down and while the laser is in READY

mode. (The footswitch function can be replaced by the laser on-off button on the handpiece).

THE button Single touch:Press to hold laser emitting.

Double touch:Click to keep the laser emitting, click to turn off the laser emitting.
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Figure3.1 Footswitch
5) Remote Interlock Connector
This feature allows the laser console to be connected to the remote sensor, preventing its operation when

triggered (e.g., by opening door). The electric cable from this connector should be wired to the normally closed

switch, sensing the opening of a door and turning the laser console off when the switch is open.

To override this feature, don’t connect the plug.

Figure3.2 Remote Interlock Connector Connector
6) Emergency Laser Stop
Press the red Emergency Laser Stop Button (see Figure 2.1) to instantly turn off the laser console. The error

Screen will display an “Emergency Switch Error” message and the LED turns to red. To clear the error, switch off

the power switch on the back then restart the device.

7) Functional Display
The System Color Display with touch screen and LED indicators on the control panel show the functional

conditions of the system.

3.4 Safety Classification

The following safety classifications are applicable to the device:

Laser Radiation – Class4

Aiming Beam–Class 2

Type of protections against electrical shock– ClassⅠ

Degree of protection against electrical shock– Type B Applied Part

Not protected against water ingress– Ordinary Equipment

Not suitable for use in presence of flammable anesthetic mixture

Operation Mode –Continuous Wave and Pulse Mode

Footswitch – IPX8

Laser ON-OFF
BUTTON
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WARNING:
Using an incorrect method to replace the battery may cause the device to fail to turn on.

3.5 Battery safety

WARNING:
Replacing a battery without training may damage the battery Screen cable,Improper operation may

cause fire and other hazards.

WARNING:
If the battery is replaced by an untrained person, the device may fail to start.

1）Replace the battery

The battery is installed at the bottom of the device and requires a tool screwdriver.

Step1:Use tools to remove battery cover (bottom of device).

Step 2 Remove the battery pack first, and then unplug the battery cable

This is the battery temperature control cable, which is used to measure the battery temperature. If the battery
temperature is too high, it will send an alarm signal
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Step 3 Install the new battery

Install the battery pack first, insert the battery cable, put the red line on the left, put the black line on the right,If the
cable is not inserted in the queue, it cannot be inserted into the Screen.(The red line is positive and the black line is
negative. The positive is on the left, the negative is on the right)

WARNING:
Please use the battery provided by the merchant. It is forbidden to use the battery purchased by

yourself.

Step 4 Use a tool to close the lid

Step 5

Step 6

Green light charging complete state

Red light charging status
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4. Operation Instructions

Warning:
To avoid the risk of electric shock, this equipment must only be connected to supply mains with

protective earth.

Warning:
Do not posit the equipment to make it difficult to operate the power plug which uses to isolate the

equipment circuits electrically form the supply mains.

4.1 System Setup

1) Place the unit in a clean, dry, and well-ventilated area.

2) Set warning sign on the operatory entrances.

3) Make sure all persons present in the operatory wear laser safety goggles.

4) Verify that the power switch is in the OFF (O) position.

5) The BERYLAS-D4C will work using rechargeable lithium battery. If needs to charge the battery, connect the

power supply cord to the laser console and plug into a wall outlet.

6) Connect the Remote Interlock Connector to the laser console.

7) Connect the footswitch to the console by inserting the connector of the footswitch to the back of the console

(Figure 2.2).

8) Connect the suitable treatment head or fiber tip on the handpiece handle, if necessary. You should choose the

treatment head（s）according to you clinical need

CAUTION:

Do not connect or disconnect the fiber while the laser console is turned on. Only connect or disconnect

the fiber when the laser console is turned off.

CAUTION:

Do not cover or block ventilation channels. These channels provide an air- flow path to cool the unit.

CAUTION:

Do not bend the fiber optic at a sharp angle, as it can be broken, the bend radius must more than 15cm.

Make sure it is not caught or pinched between the housing and the fiber optic access plug.

9) Wind any excess fiber optic cable onto the fiber spool counter clockwise around the base of the console.

10) The handpiece is now ready to use. To store the handpiece, place it in the handpiece holder located at

the top of the laser console.
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LASER WARNING:

Never point the laser at a person’s eyes.

LASER WARNING:
Never operate the laser without a Handpiece Head attached.
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4.2 Operation- Turn ON The BERYLAS-D4C

Ensure the built-in rechargeable lithium battery of the device is enough power,press the Power Switch located on

the left side of the console . The Welcome Screen will appear (Figure 4.1).If the built-in lithium battery of the

device is low power ,connect the power supply cord to the power connector on the laser console and plug the cord

into a wall outlet.

1) Welcome Screen

Turn the Power Switch at the rear of the console to the ON (I) position. The Welcome Screen will appear

Figure 4.1 Welcome Screen
2) Login Screen

After about 3 seconds, there will be a LOGIN Screen will appear (Figure 4.2).

Figure 4.2-1 LOGIN Screen ( First login )
After inputting the correct User Name and Password, you can enter the Operating Screen. If you have no account,
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please register one refer to 7)Account Register shows.

A new login page is displayed only after you restart the device,as shown in the Figure 4.2-2.

Figure 4.2-2 New LOGIN Screen ( After the First login )

Enter the Right password access code using the Touch Screen. The default Access Key Code is “0000” ,

press the Login Button, the system will go to the Treatment Screen. After entering the program, select human

system or animal system.If the incorrect code is entered, the system can’t go to the Treatment Screen, re-enter

the correct code.

3) Language setting Operating

On the Login Screen, you can select the UI language by pressing the language icon . After the UI

Language selected, press “Save” icon to save your selecting.

Figure 4.3 UI Language Selection Screen

4) WIFI connection

Press the WiFi icon in the Login Screen to enter the WiFi settings Screen as the following picture shows

blow.
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Figure 4.4 WiFi Settings Screen

On this Screen, the system will automatically list the WiFi network hot spots found in the environment, and click the

network hot spots that can be authorized.

Enter the authorized password to connect. After successful connection, the "connected" will be displayed. At this

time, press "finish" to return to the Login Screen.

NOTE:
When you login for the first time after you register your account, you must be connected to the WiFi

network with good signal, so that your account can load the preset data of the registration application of

the corresponding product type from the database background of DIMED.

5) Software Update

Press the "Update" icon on the login Screen to enter the software update Screen,

To conduct the software update process successfully, you should make ensure that the network connection is

normal during the whole process. Press "update now" in the Login Screen to enter the software update Screen

or" later" back to the Login Screen, as the following picture shows.

Figure 4.5 Software Update Screen
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6) Modify password.

Press the “Change Password” icon in the Login Screen to enter the Password Changing Screen as the

following picture shows.

.
Figure 4.6 Password Changing Screen

To change the current password, you need to input the Old password and your new password twice, and then

press the Save icon according to the tips. When the password changed successfully, you need to input your new

password to log in.

7) Account registration

To conduct the registration process successfully, you should make ensure that the network connection is normal

during the whole process. Press "register now" in the Login Screen to enter the Account Registration Screen, as

the following picture shows.

Figure 4.7 Account Registration Screen
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According to the tips on this Screen, press the input field, there will be a keyboard, and input the corresponding

information using the pop-up keyboard. After the information input, click on the keyboard to show the input

field.

After the whole information filled, press the button, the system will pop up the prompt of

“registered succ”, and than press icon to return to Login Screen.

8) Log in to the system

Press the user name input field and enter the account you have registered successfully, press button to

switch to password input field and enter your password , and than press button to

enter login process. If you log in for the first time or update the treatment data, you will be prompted to wait for the

treatment data to be loaded, as the following picture shows.

Figure 4.8 Loading Waiting Screen
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4.3 Therapy protocol Screen
After successfully logging in, the system will enter the "Animal Screen" as shown in the figure4.9 below. In this
Screen, you can select and use, that is, various kinds of animal. Select the animal you need to treat, it will list the
type under the "select" icon.

Figure 4.9 Animal Screen

Taking the Animal Screen as an example, there are four types to choose from, select the Canine, and the system

will display as follows.Select musculoskeletal, and the following data appears for selection.

Figure 4.10 Musculoskeletal Screen

Press button , system will enter the treatment page and display the treatment

parameters corresponding to the above selection.as Figure 4.11 shows below.

Select for ex.
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4.4 Treatment Screen
After all the parameters are selected, the system will go to the Treatment Screen, the Screen is at Standby

mode (Figure 4.11), users will set the parameters on this Screen.

Figure 4.11 Treatment Screen ( Standby )

1 Devices Settings

2 Message Center

3 Power Status

4 Pre-set Proposal Display and Save

Button

5 Settings/Add/Delete Phase

6 Setting Laser Output Power

7 T-on Setting

8 T-off Setting

9 Frequency Setting

10 Duty Cycle

11 Applied Total J

12 Pulse Time and Total Time

13 Pulse Energy and Total Energy

14 Standby / Ready

15 Menu Option

13

10

15

14

5

1

12

11

4

3

6

7

2

8

9
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1)Devices Settings

As the following picture shows, Press icon , there will pop up Devices settings section.

Figure 4.12 Devices Settings Screen

a. Emission sound- Set the volume when emitting.

b. Button sound- Set Button sound volume.

c. Aiming beam- Set aiming beam brightness.

d. Back light-Set the backlight brightness.

e. Lasing& sound sync- Enable and disable the sound synchronized with laser

emission function.

f. Set Touch-Set the mode of the laser trigger switch.

Single touch:Press to keep the laser emitting(such as a foot switch).

Double touch:Click to keep the laser emitting, click to turn off the laser emitting.

g. Info- Touch to view device information.

Include model, serial number, wavelength, power, software version and manufacturing date of the device.

d
.

f

g
.

a
.

e
.

h
.
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Figure 4.13 INFO Screen

h. Switching Applications-Switching application systems.

2)Message center

Press the Message icon ,the system will go to Message Center Screen as the Figure 4.14 shows.

There are three Items to view in the Screen, Alarm Items display the detail alarm or error information,

Update Items display the latest Software version of the system.Press Message Items you can

update the Latest Preset Protocols from the server manually,or synchronize your treatment records and favorites

to the server when this will require a good WIFI connection.

Figure 4.14 Message Center Screen
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3)Power Status

When the battery power is full charged or high; the Power icon in the status bar at the top of the Treatment

Screen , the device is powered by lithium ion battery.

When the battery power is low:connecting the power supply cord to charge the battery; the Plug Icon in

the status bar at the top of the Treatment Screen ,the power supply cord to the power connector on the laser

console are paired correctly,the device comes with a lithium ion battery and charges normally.

4)Proposal Display and Save Button

Indicates the selection path for the current treatment parameters.the parameters and name of the proposals can

be changed.After setting the parameters,Press the Save icon ,the system will pop up a save confirmation

dialog box, as the Figure 4.15 shows.

Figure 4.15 Select storage location

In this dialog, you can select the storage location, and name the favorite treatment or record. meas the

Favorite one, means the Record one. Press “Save” to finish the saving process and press “Cancel” is to

go back to the Treatment Screen. You can check the saved content on the Record Screen and Favorite Screen.

NOTE:
It is recommended to save the data in the networking state. The data will be backed up to the server

with your account.For the treatment record,it it is necessary to applied the energy before the operation

can be effective.
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NOTE:

Only when the energy handle emits light, the storage plan will be recorded.

5)Settings/Add/Delete phase

Touch icon to switch to the corresponding phase,it will shows current phase parameters, which you can set.

Press icon to add a new phase,you can add up to 12 phases.to delete the phase ;

Long press the phase icon and the ‘confirm’ dialog box will pop up , after confirmation, it will be deleted.

6)Setting Laser Output Power

For the BERYLAS-D4C, four wavelengths (650nm/810nm / 918nm/ 980nm) can be selected. When the wavelength

is selected, the Buttons color changes to blue.

The peak power is the maximum output power when the laser is emitted. output power will varies with the selected

wavelength, the peak power will be calculated automatically. The range is 0.1W to 27.2W.

The power of 980nm can be set ranges from 0.1 to 9.0W, the power of 915nm ranges from 0.1 to 9.0W.the power

of 810nm ranges from 0.1 to 9.0W,the power of 650nm ranges from 0.1 to 0.2W, when they works alone.

When the wavelength 650nm/810nm / 918nm/ 980nm are both selected, the range of the output power can be set

is from 0.1 to 27.2 W. Select the working laser wavelength and set the corresponding power.

There are 2 ways to change or adjust the power output:

By pressing the power value box, the keyboard will display, allowing you to manually enter the power value;

Adjust the circle slider the average power will be calculated automatically.

7)T-on Setting

The T-on time is the laser emission time during one pulse period.The ranges from 10μs-3s.
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Press the value area, it will pop up a soft keyboard, and you can input the value of T-off you want to set, the

values of T-off can be set from 10μs to 3s. when the frequency is set as 0μs, the Emission mode switch to CW

mode, The two buttons will be grayed out and the parameters cannot be set.

8)T-off Setting

The T-off time is the laser off time during one pulse period.The ranges from 10μs-3s.

Press the value area, it will pop up a soft keyboard, and you can input the value of T-off you want to set, the

values of T-off can be set from 10μs to 3s. when the frequency is set as 0μs, the Emission mode switch to CW

mode, The two buttons will be grayed out and the parameters cannot be set.

NOTE:
Only the emission mode is in repeat pulse mode, user can set both the duration and the interval time,

When in single pulse mode, user can set the duration time,

When in CW mode, this two Buttons are gray, user can’t set it.

9)Frequency Setting

Frequency is the laser repetition frequency within the pulse period.It can be set ranges from 0 Hz to

20000 Hz. Press the number area,it will pop up a keyboard, type the value of Frequency you want to set, when

the frequency is set as 0, the Emission mode switch to CW mode.

10)Duty Cycle Setting

Show the duty cycle,It's based on ton and frequency and can't be set directly, it ranges from 1 to

100%,when in CW mode, it shows 100%,This value is calculated.

NOTE:

When the system is in pulse mode, the Duty Cycle should ≥1%. When the Duty Cycle＜1% or the T-

on/T-off＞3s, the error message will occur :DURATION TIME OR INTERVAL TIME SETTING ERROR.

PLEASE RE-ENTER THE PULSE TIME.

11)Applied Total J

Applied Total J,it is shows the applied total energy, you can clear the energy.
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12)Phase Time and Total Time

In Ready or emitting status,Phase Time shows applied time for current phase.

In Ready or emitting status,Total Time shows total time for current phase.

13)Phase Energy and Total Energy

In Standby status,it shows the current phase energy for whole process.

In emitting status,it shows the total applied energy for whole process.

When the laser is in full working mode, the displayed joules will increase to reflect the total joules in progress

until the laser operation is paused or stopped. The total energy is from 0 to 99999.9J, and the energy is

automatically calculated according to time and average power.

14)Standby/Ready

Press the ready button or standby button to change from one state to another.

STANDBY: In this mode, the laser power supply is disabled.

READY: In this mode, the laser power supply is enabled. pressing the Footswitch sends out the laser. Pressing

the On / Off Switch on the Handpiece or Footswitch if used instead, will activate the Laser beam (infrared), there

will be laser beep sound . And the LED indicator color will change from green to Flashing orange orange.

15)Menu option

After logging into the system, the menu bar will be displayed at the bottom of each Screen ,as the following picture

shows.

You can press one of the icons to switch Screen quickly.

1. Animal Screen

press the icon ，the system return to Animal protocol Screen, re-select the protocol you want to apply.
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2. Favorite Screen

press the icon ,the system go to the “Favorite” Screen, as the following picture shows.

Figure 4.16

On this Screen , it lists the treatments protocols that your saved favorite treatments.

When you save a lot of items, You can filter your saved favorites treatments by name or matching spelling to

quickly search.

Long press on the treatments name to pop up the rename or delete menu, as the following picture shows.

Figure 4.17

3. Record Screen

press the icon ,the system go to the “Record” Screen, as the following picture shows.
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Figure 4.18
On this Screen , it lists the treatments record for the patients that your saved .Your saved record parameters are

also classified into four protocol which depends on your choice in the course of your treatment.

You can filter your saved records by name or matching spelling.

press the record’s name, It will list the treatment record entries under this name, you can scroll up and down to

view the list of records, press to view details.

Figure 4.19

On the details Screen, the time of treatment, the energy and disease of treatment are displayed, and you can also

press Description input field to input your description about this record.

You can press to enter the treatment Screen, and change related parameters according to specific needs

and conduct treatment.
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4. Help Screen

There are three Items to view in help Screen,Catched File and user guide and Clinicial literature can be browsed

in this Screen. press on the Help Button to pop up the below menu.

Figure 4.19

4.5 Error
When the device in Ready mode, press and release the footswitch to activate the laser,the device will emit laser

light, if the footswitch/ Remote Interlock Connector is not connected, the error message bellow (Figure 4.20 left)

will appear. When the footswitch is pressed but not released, the error message bellow (Figure 4.20 right) will

appear. Other errors (Figure 11.1) may also happen when the BERYLAS-D4C is in use, please refer to the

trouble shooting instructions to solve the problems.

Figure 4.20 Errors

4.6 Emergency Laser Stop
When the device needs to stop emergently, the user can press the Emergency Laser Stop button on the front of

the laser console (Figure 4.21). Switch the power off first and restart the system, the system can get recovery.

Figure 4.21

Emergency Laser Stop Button
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4.7 Turn the Laser Console Off
After the device stops to emit laser light, turn off the laser by switching the ON/OFF switch (located on the rear of

the console) to the OFF (O) position and and unplug the power cord （If use）.

The Screen will display the Shutdown Confirmation Screen as figure 4.22 shows.

Click the Shut Down Button to turn off the laser device immediately.Or wait a few seconds of

user inactivity on this page and then device shuts down automatically.

Click the Cancel Button to back to the Treatment Screen.

Figure 4.22 Shutdown Confirmation Screen

Wind the fiber cable onto the fiber spool counterclockwise around the base of the console.

Place the handpiece on the handpiece holder.

Figure 4.23

CAUTION:

Verify that the fiber optic tubing assembly is not twisted once the handpiece is returned to the holder.

The fiber may break if it is twisted.

Refer to Chapter 8 for the maintenance if the laser system will not be used for a long period of time.



Copyright @2022-2027 Wuhan Dimed Laser Technology co., Ltd. All rights reserved 29 / 45

4.8 Using The BERYLAS-D4C Touch Screen Display

Figure 4.24
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5. Specifications

Electrical

Operating Voltage 100V -240V ~; 160VA

Frequency 50/ 60Hz

Main Control Power Switch

Disable Control Emergency Laser Stop Button

DC Power Supply Module 12VDC,11.5A/15V DC,9.6A(for built -in battery)

Laser

Laser Type GaAlAs Diode Laser

Wavelength 650nm+810nm+915nm+980nm±10nm

Peak Power 0.2Watts+9.0Watts+9.0Watts+9.0Watts(27.2watts)±20%

Maximum Power 27.2watts

Operation Mode CW or Repeat Pulse

Pulse Duration 10μs- 3s

Repetition Rate 1Hz- 20KHz

Pilot Beam Red Diode Laser Of 650nm,Power<5mW

Control Mode 7 "Android Color Touch Screen

Transmission System

A non-removable handpiece with interchangeable treatment heads

attached to a flexible optical fiberhandpiece with treatment head.

Fibers of 400μm With SMA905 Connector

Dimensions 160(W)*180(L)*235(H) mm

Weight 2.5Kg

Power Accuracy ± 20%

NOHD 8.7m

Beam Divergence 314mrad- 443mrad＜1.5

Maximum permissible

exposure
Class 4
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6. Contraindications, Warnings & Precautions

6.1 Contraindications

All clinical procedures performed with BERYLAS-D4C must be subjected to the same clinical judgment and care

used with traditional techniques. Patient risk must always be considered and fully understood before clinical

treatment. The clinician must completely understand the patient’s medical history prior to treatment. Exercise

caution for general medical conditions that might contraindicate a local procedure. Such conditions may include

allergy to local or topical anesthetics, heart disease, lung disease, bleeding disorders, or an immune system

deficiency, or any medical conditions or medications that may contraindicate use of certain light/ laser type

sources associated with this device.

WARNING:
These people are not suitable for the therapy of laser:

·Patients with infectious disease.

·Patients who are immune compromised.

·Patients who are pregnant.

·Patients with a medical condition that may affect wound healing.

6.2 Warnings and Precautions

1) Safety Goggles

All personnel inside the operatory must wear appropriate laser safety goggles for the diode laser wavelengths.

2) Clinical Use

Use your clinical judgment to determine all aspects of treatment including, but not limited to, the laser treatment

protocol, technique, power settings, pulse duration and interval settings, mode of operation as well as the

accessories(e.g., tip type) and other procedural requirements.

Closely observe and monitor clinical effects and use your judgment to determine clinical parameters and

approach for the treatment. Make appropriate power, pulse length, and interval adjustments to compensate for

varying tissue compositions, density, and thickness. Always start treatment at the lowest power setting for that

specific indication and increase as required.

Dimed assumes no responsibility for parameters, techniques, methods or results.

3) Training

Only licensed professionals who have reviewed and understood this User Manual should use this device. Dimed

assumes no responsibility for parameters, techniques, methods, or results. Physicians must use their own

clinical judgment and professionalism in determining all aspects of treatment, technique, proper power settings,

interval, duration, etc.

LASER WARNING:
Never point the laser at a person’s eyes. All persons present in the operatory must wear safety goggles

when the laser is in operation.
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7.Clinical Applications

7.1 Introduction

To efficiently remove the disease it is imperative to understand the nature of the BERYLAS-D4C device. Please

review this section carefully, practice on model tissues, and attend a diode laser training session before using this

device in a clinical situation.

7.2 Indications for Use

BERYLAS-D4C is designed to treat animal parts (such as back,feet) to temporarily relieve minor pain.

7.3 Pre-programmed Settings for Proposals

To access the pre-programmed procedure values, press the up and down arrows to scroll for additional proposals .

CAUTION:
Always use clinical judgment when selecting power, pulse, length, and pulse interval parameters to ensure

optimal clinical results.

NOTE:
The Proposals Presets installed at the factory are based on clinical recommendations and feedback from

experienced doctors.

Always use your clinical judgment when selecting power, pulse length, and pulse interval parameters to

ensure optimal clinical results. At all times observe the clinical effects on the treatment area and adjust

parameters accordingly.
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8. Maintenance

WARNING: No modification of this equipment is allowed. No maintenance while in use.

8.1 Daily Maintenance

Use the peel-off clear covers for the laser console supplied with the system. Use disinfectant to wipe the front

panel and Handpiece holder of The BERYLAS-D4C system after each procedure. If necessary, you can also

use disinfectant to wipe other surfaces of the device. Do not use bleach or abrasive cleansers.

8.2 Transportation

The BERYLAS-D4C is susceptible to damage if not handled properly. The unit should always be handled

carefully and never banged, jarred, jolted, dropped or knocked.

Do not transport the unit unless it is completely packaged inside its shipping box. If you have any questions

regarding transportation please call Dimed Service at +86 27 59706608.

8.3 Storage

The BERYLAS-D4Cshould be stored in a cool, dry place when not in use. Storage temperature - 2 0°C-70°C,

relative humidity 10%- 90%,non-condensing. Cover the unit when not in use for extended periods of time. Store

the system in a place where it will not be accidentally bumped or banged.

CAUTION:
Make sure the distal end of the handpiece shaft is protected from dirt with the protective tip plug and

handpiece.

The BERYLAS-D4C is shipped inside a custom shipping box. Please save and store the box in a cool, dry place

for use when transporting the laser, or for long-term storage.

8.4 Battery maintenance

The battery can be recharged 300 times and can be replaced when the user feels the battery is low.

When the battery level is less than 20%, the device will send out an alarm signal to remind you to charge.It takes

3-5 hours to fully charge.

8.5 Safe Disposal

If you plan to discontinue the use of this laser and intend to dispose of it, make sure to

observe the applicable legal provisions. Please contact your local distributor, authorized

service center, or DIMED LASER customer service for the disposal of this laser.
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CAUTION:

No need to calibrate the pulse width during the expected lifetime, The above data is for reference only.

9. Calibration

Calibration procedure is recommended to be performed every twenty-four (24) months in order to maintain the

required accuracy of output power versus displayed power. Bi-annual calibrations can be performed at a certified

depot repair facility. Call Dimed Service at+86 27 59706608 or your Authorized Service Representative to

schedule an appointment..The manufacturer will provide part lists, instructions, calibration instructions to assist

the maintenance personnel in the repair of parts.

For calibration, the instrument used is Laser Power Meter. The recommended Laser Power Meter is LP-3C

manufactured by Physcience Opto-Electronics, Beijing. LP-3C is composed of two parts: Laser Receiving Part

and Output Power Mumeric Displaying Part. The steps of calibration procedure are as followed.

Step 1: Make BERYLAS-D4C power on, Fiber connected and in the Standby Status.

Step 2: Make the Laser Power Meter power on, and select the suitable test range.

Step 3: Connect the tip of fiber to the Output Power Numeric Displaying Part. There should be 2-3cm between

the tip and the Displaying Part.

Step 4: Adjust the parameters of BERYLAS-D4C as followed in sequence: Operation mode CW, output power:

1W, , 10W, 27.2W; and Operation mode Pulse with Ton 100ms and Toff 100ms, output power: 1W, 10W, 27.2W.

Step 5: Make EBANLAS laser emitting, and read the power numerics in the Output Power Mumeric Displaying

Part.

The error between the preset and measured power should be less than 20%. If not, you are requested to call

DIMED for maintenance.

The following output power values and pulse duration values are recommended to be calibrated.

No Setting Output
Power

Permissible Output
Power Range

Measured Output
Power

Verdict

2 1W 0.8-1.2W

3 10W 8.0-12W

4 27.2W 21.76-32.64W

No Setting pulse
Duration

Permissible Pulse
Duration Range

Measured Pulse
Duration

Verdict

2 10us 8-12us

3 1ms 0.8-12ms

4 3s 2.4-3.6s
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10.Software Specification

Dimed respects the intellectual property of others, and we ask our users to do the same.BERYLAS-D4C

software is protected by copyright and other intellectual property laws.

This product contains proprietary, copyrighted software developed by Dimed rights reserved in China and other

countries.
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11.Troubleshooting

Should any of the on-screen messages listed in Figure11.1 appear, follow the trouble shooting instructions for

the specific message as noted below.

NOTE:
For any on-screen message not listed in Figure 11.1, re-power the laser console; if the message does not clear,

call Dimed Service at +86 27 59706608 or your authorized Service Representative.

Title Message Reason Fix

Error 1
Laser Temperature too High System too hot Allow 5-10 mins for laser to

cool down

Error 2
Laser Temperature too Low Environment temperature

too low
Raise the environment
temperature

Error 3
Laser Temperature Sensor
open circuit

Laser Temperature Sensor
open circuit Call Dimed Service

Error 4
Laser Temperature Sensor
short circuit

Laser Temperature Sensor
short circuit Call Dimed Service

Error 5
Controller Overheat System too hot Allow 5-10 mins for laser to

cool down

Error 6
Controller Temperature
Sensor open circuit

Controller
TemperatureSensoropen
circuit

Call Dimed Service

Error 7
Controller Temperature
Sensor short circuit

Controller Temperature
Sensor short circuit Call Dimed Service

Error 8
Fiber not connected Fiber not inserted Connect the Fiber

Error 9
Footswitch not connected Footswitch not connected Connect the footswitch

Error 10
Laser light Emergency Laser
Stop

Laser light Emergency
Laser Stop

Switch off the power and
restart the system

Error 11
Power Error Power Error

Restart the device, call
Dimed Service if error not
cleared

Error 12
Footswitch not released Footswitch not released Release the footswitch

Error 13
Remote Interlock Connector
not connected

Remote Interlock
Connector open

Check Remote Interlock
closed

Error 14
Duration time or Interval time
setting error.

Duty Cycle〈1% or the
interval time〉3s

Duty Cycle should ≥1%;
Re-enter the pulse time

Other unknown error Call Dimed Service

Figure11.1

http://cn.bing.com/dict/search?q=Temperature&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Sensor&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=open%20circuit&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Temperature&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Sensor&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=open%20circuit&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Temperature&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Sensor&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=open%20circuit&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Temperature&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=Sensor&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=open%20circuit&FORM=BDVSP6&mkt=zh-cn
http://cn.bing.com/dict/search?q=open%20circuit&FORM=BDVSP6&mkt=zh-cn
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APPENDIX A–Labeling

Product label location

Symbols Description
Dangerous laser radiation
Avoid exposure of the eye or skin to direct or
scattered radiation
Class 4 laser products
Bottom of laser console

Warns of potential laser radiation hazards when
opening the laser unit.
Avoid exposure of the eye or skin to direct or
diffuse radiation
Class 4 laser product
Bottom of laser console

Class 4 laser products
Specification of laser output power and
wavelength of diode and aiming beam.

Warning for visible and invisible laser radiation
Avoid exposure to laser aperture

Laser warning:
Indicate the system contains a laser.

Fiber connection

Product ID Label Location
Bottom of laser console

CE mark in accordance with Council Directive
93/42/EEC and 2007/47/CE.

Manufacturer

Date of Manufacture
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Product Serial Number

Refer to User Manual

Type B Applied Part:
The applied part is not conductive to the
patient.

Emergency Laser Stop Switch:
The switch used in emergencies to stop laser
output.
Location: Right side of Laser Console

DC Power, USB, Remote Interlock Label:
Identifies input ports

Power Input Rating:
12VoltsDirectCurrent,8.5/11.5amps

Interlock:
Input for Remote Interlock Connector
Connector

Fragile:
Handle with care

Keep Dry

Humidity Limitations

Temperature Limitations

Atmospheric Pressure (kPa )Limitations

This way up
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APPENDIX B–Spare Parts & Accessories

Dimed offers the laser console, spare parts or optional accessories for BERYLAS-D4C system, users can select

the optional accessories according to their applications, the other parts are standard parts include in the unit.

No

.

Name Specifications Spare
parts

Optional
accessorie
s

1 Laser Console /

2 Screen Cover / 

3 Remote Interlock

Connector

/ 

4
Power Cord(US)

Manufacturer: KING CORD INC

Type: SJT


5
Adaptor

Model No.: GSM160A15:AC 100-240 V; 50/60 Hz;

2,0-1,0 A; Output: DC 15 V; 9,6 A


6 Footswitch 

7 Safety Goggles Manufacturer: SOKY

Wavelength: 800-1600nm; VLT%: 40%; Protection

grade: OD6+



8 Treatment head / 

9 User Manual /

10 Warranty Card /

11 Qualified Certificate /
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APPENDIX C–Electromagnetic compatibility

CAUTION:
Medical electrical equipment needs special precautions regarding electromagnetic compatibility (EMC) and

needs to be installed and put into service according to the EMC information provided in the following tables.

Portable and mobile Radio Frequency (RF) communications equipment can affect medical electrical

equipment

Accessories: Medical grade power cord, maximum length 2meters

Footswitch: Wired

WARNING:
No modification of the accessories and Footswitch is allowed. As replacement parts for internal or external

components, may result in increased EMMISSIONS or decreased IMMUNITY of the BERYLAS-D4C diode

laser system.

Guidance and manufacture’s declaration----electromagnetic emissions

The BERYLAS-D4C is intended for use in the electromagnetic environment specified below.

The customer or the user of BERYLAS-D4C should assure it is used in such an environment.

Emissions Test Compliance Electromagnetic environment - guidance

Class A or B Class A The BERYLAS-D4C uses RF energy only for its

internal function. Therefore, its RF emissions are

very low and are not likely to cause any interference

in nearby electronic equipment.

Group 1 or 2 Group 1

CISPR 11,14-1,32 or ISO 7137 CISPR 11

Conducted

RF Emissions
Compliant The BERYLAS-D4C is not suitable for

interconnection with other equipment.Radiated

RF emissions
Compliant

Harmonic emissions

IEC 61000-3-2 Compliant
The BERYLAS-D4C is suitable for use in all

establishments other than domestic and those

directly connected to the public low-voltage power

supply network that supplies buildings used for

domestic purposes.

Voltage fluctuations/ flicker

emissions

IEC 61000-3-3
Compliant
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Guidance and manufacture’s declaration----electromagnetic immunity
The BERYLAS-D4C is intended for use in the electromagnetic environment specified below.

The customer or the user of the BERYLAS-D4C should assure it is used in such an environment.

Immunity test IEC 60601 test level Continuous level
Electromagnetic environment -

guidance

Electrostatic

discharge (ESD)

IEC 61000-4-2

±8 kV contact

±2 kV, ±4 kV, ±8 kV, ±15
kV air

±8 kV contact

±2 kV, ±4 kV, ±8 kV,
±15 kV air

Floors should be wood, concrete or

ceramic tile. If floors are covered

with synthetic material, relative

humidity should be at least 30%.

Electrical fast
transients

IEC61000-4-4

±2 kV for Input power Ports
（A.C. and D.C.）

±1 kV for Signal
Input/output ports

±2kV for Input power
Ports（A.C. and D.C.）

±1 kV for Signal
Input/output ports

Main power quality should be that

of atypical commercial or hospital

environment.

N/A

Surge Immunity

IEC 61000-4-5

0.5 and 1.0 kV line(s) to
line(s)

0.5 ,1.0 and 2.0 kV line(s)
to earth

2.0 kV line(s) to earth

0.5 and 1.0 kV
differential mode

0.5 ,1.0 and 2.0 kV
common mode

2.0 kV common mode

Mains power quality should be that

of a typical commercial or hospital

environment.

Voltage dips, short

interruptions and

voltage

IEC 61000-4-11

<5% UT

(>95% dip in UT)

for 0.5 cycle

<5% UT

(>95% dip in UT)

for 1 cycles

70% UT

(30% dip in UT)

for 25/30 cycles

(50/60Hz)

<5% UT

(>95% dip in UT)

for 250/300 cycles

(50/60Hz)

<5% UT

(>95% dip in UT)

for 0.5 cycle

<5% UT

(>95% dip in UT)

for 1 cycles

70% UT

(30% dip in UT)

for 25/30 cycles

(50/60Hz)

<5% UT

(>95% dip in UT)

for 250/300 cycles

(50/60Hz)

Mains power quality should be that

of a typical commercial or hospital

environment. If the user of the

BERYLAS-D4C requires continued

operation during power mains

interruptions, it is recommended

that the BERYLAS-D4C be

powered from an uninterrupted

power supply.

Power frequency

(50Hz/60 Hz)

magnetic field

IEC 61000-4-8

3 A/m 3 A/m

Power frequency magnetic fields

should be at levels characteristic of

atypical location in a typical

commercial or hospital

environment.

NOTE UT is the a.c. main voltage prior to application of the test level
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Guidance and manufacture’s declaration – electromagnetic immunity

The BERYLAS-D4C is intended for use in the electromagnetic environment specified below. The customer or the user
of the BERYLAS-D4C should assure that it is used in such an environment.

Immunity test IEC 60601 test level Compliance level Electromagnetic environment -
guidance

Conducted RF

IEC 61000-4-6

3 V RMS outside the

ISM band，6 V RMS in

the ISM and amateur

radio bands

150 kHz to 80 MHz

（V1）=3 V RMS

Portable and mobile RF

communications equipment should

be used no closer to any part of the

BERYLAS-D4C, including cables,

than there commended separation

distance calculated from the

equation applicable to the frequency

of the transmitter.

Recommended separation
distance

P
V

d 









1

5.3
150 KHz to 80 MHz

P
E

d 









1

5.3
80 MHz to 800 MHz

P
E

d 









1

7
800 MHz to 2.7 GHZ

Where P is the maximum output

power rating of the transmitter in

watts (W) according to the

transmitter manufacturer and d 8s

there commended separation

distance in meters (m).

Field strengths from fixed RF

transmitters, as determined by an

electromagnetic site survey, a should

be less than the compliance level in

each frequency range. b

Interference may occur in the
vicinity of equipment marked with

the following symbol:

Radiated RF

IEC61000-4-3
3V/m

80 MHz to 2.7 GHz
（E1）=3 V/m

NOTE 1 - At 80 MHz and 800 MHz, the higher frequency range applies.

NOTE 2 – These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from structures, objects, and people.
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Recommended separation distances between
Portable and mobile RF communications equipment and the BERYLAS-D4C

The BERYLAS-D4C is intended for use in an electromagnetic environment in which radiated RF disturbances

are controlled. The customer or the user of the BERYLAS-D4C can help prevent electromagnetic interferences

by maintaining a minimum distance between portable and mobile RF communications equipment (transmitters)

and the BERYLAS-D4C as recommended below, according to the maximum output power of the

communications equipment.

Rated maximum
output power of

transmitter

（W）

Separation distance according to frequency of transmitter
(m)

150 KHz to 80 MHz

P
V

d 









1

5.3

80 MHz to 800 MHz

P
E

d 









1

5.3

800 MHz to 2.7 GHz

P
E

d 









1

7

0.01 0.12 0.12 0.23

0.1 0.38 0.38 0.73

1 1.2 1.2 2.3

10 3.8 3.8 7.3

100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance

d in meters (m) can be estimated using the equation applicable to the frequency of the transmitter, where

P is the maximum output power rating of the transmitter in watts (W) according to the transmitter manufacturer.

NOTE 1 – At 80 MHz and 800 MHZ, the separation distance for the higher frequency range applies.

NOTE 2 – These guidelines may not apply in all situations. Electromagnetic propagation is affected by

absorption and reflection from structures, objects, and people.

a. Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephone and
land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted
theoretically with accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an
electromagnetic site survey should be considered. If the measured field strength in the location in which the
BERYLAS-D4C is used exceeds the applicable RF compliance level above, the BERYLAS-D4C should be
observed to verify normal operation. If abnormal performance is observed, additional measures may be
necessary, such as reorienting or relocating the BERYLAS-D4C.
b. Over the frequency range 150 kHz to 80 MHz, field strengths should be less than [V1] 3V/m.
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APPENDIX D–Clean and disinfection procedures for headpieces

NOTE:
The Handpiece is a Re-usable accessory and will require cleaning and disinfection prior to each patient

treatment. Tips are intended for single-use only and must be disposed of after each patient use. Proper tip

disposal in a biohazard medical waste Sharps container is required. Tips must be steam disinfected prior to use.

Therapy Handpiece

To disinfect the Therapy Handpiece, with an appropriate such as alcohol (containing 20%), and wrap the
handpiece with clean gauze.

CAUTION:
Handpiece and tips must be disinfected prior to initial use.

Tips are single-use only to avoid cross-contamination and are designed to withstand a single sterilization

cycle; they must be disposed of after use in a biohazard medical waste Sharps container.

Handpieces are reusable and must be cleaned and disinfected between patients to avoid cross-

contamination.

Cleaning and Disinfecting Instructions for the Handpiece.

The cleaning process is intended to remove blood, protein and other potential contaminants from the surfaces

and crevices of reusable accessories. This process may also reduce the quantity of particles, microorganisms

and pathogens present. Cleaning should be performed prior to sterilization and must be conducted only by

qualified office personnel trained to perform the procedure and handle The BERYLAS-D4C Series fiber optic

delivery system.

Wear protective latex gloves when handling the contaminated delivery system.

Cleaning must be performed within a maximum of 1 hour after the procedure and always prior to
sterilization.

After use, carefully remove the tip from the handpiece and dispose of in a biohazard medical waste Sharps

container.

Carefully remove the handpiece from the fiber optic cable.

 Prepare any commercially available surgical instrument detergent/enzymatic cleaning solution with a pH of 7.0,

such as Enzol ® or similar enzymatic presoak and cleaner, per the manufacturer’s instructions.

 Rinse the Handpiece under running lukewarm tap water (22 – 43°C) for a minimum of 10 seconds to remove

gross soil.

Wrap the handpiece in a piece of gauze that has been soaked in the cleaning solution; leave it wrapped in the

gauze for a minimum of 10 minutes.

 Unwrap the handpiece from the gauze and use a soft-bristled brush dipped in the cleaning solution to gently

scrub it for at least 15 seconds.

 Rinse the handpiece under running lukewarm tap water (22-43°C) for a minimum of 10 seconds and then dry

with a lint-free cloth.

Visually inspect the handpiece for any residual soil. If necessary, repeat steps 5 - 7 until all residual soil is
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removed.

The steam sterilization process is intended to destroy infectious microorganisms and pathogens.

NOTE:
Always perform the procedure immediately after cleaning and prior to use and only use FDA-cleared

(USA) or CE-marked ( Europe) sterilization accessories.

 Place the handpiece and fiber tips in separate single-wrap, self-seal autoclave pouches.

 Place on an autoclave tray; do not stack other instruments on top of the pouches.

Place the tray inside the autoclave chamber and set the appropriate cycle as recommended in Figure D.1.

Type of Sterilizer Temperature Min Time Drying Time

Gravity Displacement
121°C ( 250°F) 30 minutes

15-30 minutes
132°C (270°F) 15 minutes

Dynamic-Air-

Removal (Pre-

Vacuum)

132°C (270°F)

4 minutes 20-30 minutes
134°C (EU only)

Figure D.1

 Place the handpiece and fiber tips in separate single-wrap, self-seal autoclave pouches.

 Once the cycle is completed, remove the tray and let each sterilized item cool and dry. The handpiece and

tips must remain in the sterilization pouches until used in order to maintain sterility.
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