Provetscan SR-2C

High resolution ultrasound scanner
for cattle and horses




Introduction

The SR-2C wireless probes are cutting-edge
ultrasound instruments for reproductive diagnosis.

Unlike traditional veterinarian ultrasounds with a cable
connected to the probe, the SR-2C is wireless.

The SR-2C probe has a built-in ultrasound image
processor, power source and wireless signal module to
connect to the main unit.

Now, the main unit is replaced by a tablet. The probe acts as a
WiFi access point and shows the image through the VetUS
application.

The purpose of this manual is to provide a general overview.
Read it carefully before using the device.



1. Features

Screen: iPad series

Scan:Linear

Probe: 6.5/ 8 MHz transducer

Depth: 40-100 mm

Display Mode: B Mode, BM, Colour, PDI and PW

Grey scale: 256 levels

Battery life: 6 hours of continuous work, or 14 hours on stand-by.
Size of main unit: 1I80mm x 63mm

Examination wire length: 1.8 m.

Weight: 400 g



2. Start

For your protection, please read these safety instructions before starting up the probe.

2.1 Unpackaging

The SR-2C probe is carefully packaged to avoid damage during transport. Before
opening the case, look for any visible damage on the outside that may have occurred
during transport.

Items must be verified to ensure that they were all received. The table below shows the
items that must be included:

Items Included

SR-2C Ultrasound probe

USB cable for charging

Transport suitcase

Wireless charger

NANANAN

Each item must be examined to report defects or damage that may have occurred
during shipping, despite careful packaging. If this occurs, please immediately contact
your distributor to report the issue.

2.2 Installation the app

If the VetUS application is not installed on your tablet, please go to the App Store and
search for it. Installation is free of cost.



2.3 Connecting the probe

The WiFi connection and battery life indicators must be turned off before connecting
the probe.

Press the (1) ON/OFF button. The battery life indicator (5) tells you how much batter you
have left. This indicator is split into four levels.

Seconds after connecting the probe, the (6) WiFi connection indicator will blink, showing
it is ready to be connected to the mobile device.

Press the (1) ON/OFF button for three seconds to turn the probe off. When the probe is
turned off, the light-up indicators (5) and (6) will also be turned off.

Additionally, this WiFi probe has another 3 buttons: (2) to modify depth, (3) to lower gain
and (4) to raise gain.

24 WiFi Connection

When the probe is waiting for a WiFi connection, go to iPad settings and search for the
probe’s SSID. The SSID is, for example, “SR-1C GVCJDAOO1” Connect the SSID with
the password, which is the serial number engraved on the bottom of the probe. The
password would be, for example, “WRPCJDAQO1”

The password'’s letters must be input as small letters, not capital.

Once connected to the WiFi network, start up the VetUS application. When we begin
working with the probe, the WiFi signal indicator will no longer blink the same way.



3. App functions

Once the probe is connected, start up the app and the main screen will appear.
No image is shown when you open the app for the first time.

3.1 Ultrasound scan
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The connected probe’s network is shown on the upper left.

Description of app buttons:

When you press the “Animal” button, a window pops up to enter
& the type of animal and the following fields:

Animal When you press on the Animal image, three possibilities are
displayed: bovine livestock, equine livestock and unspecified.

ID: ID number of animal with alphanumeric characters.
Batch: Batch number with alphanumeric characters.

Animel Weight: Animal weight.
Cancel H ‘” 7 Farrowing No.: farrowing num. (not shown when Male is selected)
® Gender: Select male or female
> } | ssten: frzo Age: Animal age

Note: To insert notes or diagnoses on the animal.

Weight: ‘505.00 kg  Farrowing NO.:

All this fields are recorded in the CSV file generated when you
export the data stored in the application.

Gender: FEMALE MALE

Note: Para matadero
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GAIN is the ability to modify the ultrasound’s amplitude (magnitude of the ultrasound),
changing the brightness of the image. General gain changes affect the entire image equally.
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Gain+

Raises scan gain up to 105 dB.

Lowers scan gain down to 30 dB.

Depth
You can work with greater or lesser depth. Press the following button.

Selects the 4 zooms available: 40, 60, 80 and 100 mm.
You can also adjust this by swiping your finger in the middle of
the screen, up or down.

Focus

This is the maximum concentration of lines inside the ultrasound beam. This means you
must place the focus in the area of interest.

Adjusts the focus to obtain the best image, raising or lowering it
on the screen.

Dinamic range
This process raises or reduces the difference between ultrasounds of greater or lesser
amplitude. With the Dynamic Range, you vary the amplitude of the signal shown in grey

scale. At a low setting, the image has greater contrast. When increased, the image is
softened.

The value range goes from 40 to 110. Lower settings increase the
image’s contrast.

Frequency

You must select the suitable frequency for the examination. With greater frequency,
there is lesser penetration, and vice-versa. With the Harmonic Image, the return signal
not only includes the base frequency, but also the frequency matching its double. The

ultrasound processes both signals separately, eliminating the basic frequency with its
noise.

Y
Changes the scan frequency from 6.5 to 8 MHz

Harmonic




Denoise
It's an algorithm to eliminate spotting, to soften the image of the organs and to make the
edge of tissue softer. Lower settings increase image noise, and high settings reduce it.

40\

Reducing image grain. Range of value from O to 3.

Denoise

B Mode
Two-dimensional representation of the ultrasounds, shown as light-up dots with variable
clarity, depending on frequency and depth.

Press this button to show the ultrasound options with modes BM,
Colour, PDIl and PW. More information in section 3.2.

Freeze
Put the probe on stand-by by freezing the image to examine aspects more thoroughly.
The probe’s consumption is less than half of LIVE mode consumption.
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Freeze

Freeze and unfreeze (live) the image.

Play

This equipment permanently records a video sequence (Cine Loop) of the last 100, 200,
500 or 1000 frames. As new photograms are recorded, the previous ones are deleted.
To change the Cine Loop’s size, go to the settings button.

Once the image is frozen, this plays the saved Cine Loop.




Measurements

You have three measurement modes: length, area/circumference, and contour line.
Once the method is selected, take the measurement with your finger on the screen,
placing the cursors where you wish to measure for length mode, or by drawing the
desired area for area, circumference, and contour line modes.

Press this button to drop-down the
LENGTH menu that shows length, area/
circumference and contour line
AREA/CIRCUMFERENCE measurements, and measurements
to calculate gestation if you selected

bovine or equine livestock.
TRACE

<>

LENGTH

Gestation age calculation:
If you have selected bovine livestock, you ANGLE

make take the following measurements:
AREA/CIRCUMFERENCE

TRACE

GA(CRL)

GA(BD)

GA(HD)

GA(ED)
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GA (CRL): Crown to Rump Length. This calculates the GA (BD): Body Diameter. Calculates the gestation age
gestation age based on the distance from the crown of based on the maximum diameter of the foetus’ body/
the head to the rump of the foetus. thorax.
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GA (HD): Head Diameter. Calculates the gestation age
based on the maximum diameter of the foetus’ head.

If you have selected equine livestock, you
make take the following measurements:

Note: once the gestation measurement
has been taken down, the estimated
delivery date (EDD) is automatically shown
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GA (ED): Eye Diameter. Calculates the gestation age
based on the maximum diameter of the foetus’ eye.
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GA (ED): Eye Diameter. Calculates the gestation age
based on the maximum diameter of the foetus’ eye.
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GA (EVD): Embryonic Vesicle Diameter. Calculates the
gestation age based on the maximum diameter of the
embryonic vesicle.



Annotations
You can make notes anywhere on the screen. You may input alphanumeric characters. If,
after leaving a comment on the screen, you save the image, then the note will be included.

@? This creates a window at the location on the screen where you
Annote pressed with your finger, and the keyboard pops up to write.

Grid To have orientation of the measurements organs may have, the size of the foetus,
or other structures, you can work with a grid superimposed on the screen.

Activates or deactivates the grid on the screen.

Grid

Change scan direction
In scan mode, press this button to change the scan direction.

A green dot on the upper right or left of the ultrasound image
R §:| shows this. If the dot is to the right, it means the image will be
viewed starting from the right as you insert the probe into the
rectum. If the dot is on the left, it is the other way around.

Flip

Clear

Press this button to clear all measurements and annotations on
the screen.

Clear

l

Save Image and diagnostic data

Once the image is frozen, you have saved the 100, 200, 500 or 1000 images in the Cine
Loop that may be saved in the film roll. Swipe your fingers in the middle of the screen to
the left or the right to select the image you wish to save.

Save a screen shot of the image selected from the film roll.

Save

At the same time an image is saved, a window pops up showing the saved diagnostic
data. This window automatically closes after about three seconds.

If you wish to see the table with all diagnostic data, press the
button the upper-right part of the image:
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An example of diagnostic data saved in the
application’s memory might be:

Records
Gender: FEMALE
Batch:

Species: Bovine

2020-05-27

£ Age2

This archive will be included inside a folder with today’s
date.

Animal
FileBrowse

2020-08-27

You can preview the CSV file by pressing on the file
icon.

Animal

Test-2020-05-27.csv
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Once this table is displayed, you have the possibility of
deleting all diagnostic data (RemoveAll) or exporting
these data (ExportFile). If you select “ExportFile,” a new
window pops up to name the CSV file generated, along
with today’s date:

Animal e
N .

Piz enter fileName | o

HB OMH TecnoScan  Gender: FEMALE
ight: 65000 Batch:

rowingNO: 8 Species: Equine

ID:2345tes  Gender: FEMALE
Weight: 24500 Bateh:

q w e r t y u i o p &l
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123 @ ¢ 123

It is here inside this folder where you can find the CSV
file. This file automatically opens with Excel, although
you can also open it in Numbers.

Animal
2020-05-27

Tost-2020-05-27.csv

You can now share this file with applications on your
iPad and save them in these applications with the Files
application:

Animal

« Test-2020-05-27.csv h

C
e
C
F o Test-2020-06-27
<«

" @

Save to Files
Add Tags

Save to Qfile

FREEZE

H

Play

If you wish to access the saved folders
holding the CSV files, press on the

— following icon, on the upper right-hand
part of the screen:




Save Video
When you freeze the image, like in the previous case, the Cine Loop stops recording, and
the entire photogram sequence can be saved. Videos will last 10, 20, 50 or 100 seconds.

This saves in the Cine Loop you were storing until you pressed
D{/:\] Freeze in the film roll.

Save

Settings
Shows the settings you can adjust on the equipment.

Press this button for a pop-up window to modify the following
@ parameters:

Preset - Show information: shows or hides information on screen
parameters.

- RightHand: If you activate this, the buttons that are shown by

default on the left will be shown on the right. This is more
comfortable for users who conduct the examination with their
left hand.

Settings Cerrar

Show information: ¢ Compound:

- Compound: Processes the image more so it appears softer, but
the image is slower.

Cine Loop: 200 -+

Auto Freeze: 2 minute +

- Cine Loop: temporary recording made as you conduct the
Right Hand Modo: ultrasound. The last 100, 200, 500 or 1000 photograms will be
saved.

Wireless Channel

- Auto Freeze: Selection of the waiting time from which the

image freezes to save energy.

- Wireless Channel: Adjusting WiFi,2.4 GHz or 56 GHz
channels. In the event of con ict with other WiFi network
channels nearby, the channel can be changed to prevent
interference. If you change the channel, you will lose the probe
password and you will need to enter it again. See point 2.4 of
this manual.

In addition to these buttons, there is a drop-down menu on the upper left where you can
select up to 6 pre-settings.

¢  SR-1C GVCBBAOO1 Ovary

(ZJ 2021-02-05 21: Ovary

. GN: 50dB
Animal

D 80mm Uterus

Enh: 4
DR: 60 Pregnancy

F: H8.0MHz

Advanced Pregnancy
User1

User2
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The first 4, OVARY, UTERUS, PREGNANCY and ADVANCED PREGNANCY are
factory settings. Although you can modify them, every time you press one of them, you
will return to the memorised values.

The next 2, USER1 and USERZ2, can be adjusted by users. The last values right before
closing the app are always memorised, so that the latest settings are shown when you

return to work.

Finally, if you press the vertical bar on the
right-hand side, you can drop down the

8 sections of the TGC to adjust gain as
desired for each zone.

If you slide each one of the buttons to the
right, you increase gain at that screen
height. Sliding it to the left decreases
gain. If you press RESET, you return the
factory TGC settings.

Note: Only buttons lit up in white are available. On the lower right, you can see a number
that shows the current image recorded in the Cine Loop (100/100). The user can swipe
their finger in the middle of the screen to the left or the right to select the desired image.
This means that any photogram, from 1/100 to 100/100, may be saved by pressing the

button “Save image.”

The lower left of the screen will read “LIVE” when the probe is in motion or will show
“FREEZE” when the image is frozen.

14



3.2 Special functions:
Settings in BM and Doppler Mode

BM COLOR PDI

As explained in point 31, if you press the “B” button, you access the rest of the
ultrasound machine’s special functions: BM, Colour, PDI and PW modes.

3.21BM Mode

The M Mode shows the movement of all information collected
along a line we place over the image. This provides for a graphic
analysis of surfaces that are in movement, and to quantify them.
This button combines the B (2D ultrasound) and M (in move-
ment) modes. M signals are shown on the monitor’s horizontal
axis.

BM

COLOR

3.2.2 COLOUR Mode

The Doppler effect is the change in frequency felt by a given
transferred wave that is detected by a receptor, due to certain
conditions in movement between the receptor, the transmitter,
the medium and the reflective surfaces. The change in frequency
is caused by the effect producing movement on the speed of the
wave between the transmitter and the receptor.

The colour Doppler encodes the flow direction in two colours.
Conventionally, red is the flow approaching the transducer, while
blue is the one moving away from the transducer. Changes in
tone also indicate the circulatory speed: bright tones show high
speed, while dull tones show a low circulatory speed. When flow
speed is too high, the laminar flow grows turbulent (multiple
speeds in one same location at one same time). In this case, it

is represented by adding green to the underlying red-yellow or
blue-white, thus creating a mosaic pattern.

2019-04-04 10:34:09 ID: TECNOVET S.L.
TIS: 1.2

GN:59dB

D:40mm

RECALL
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Colour mode settings:

Steering consists of tilting the Doppler image. The angle of
incidence between the propagation line and the flow direction
S-I— E E R must be 45°-60°. Given the formula that governs the Doppler

principle, small changes in angles greater than 60° lead to speed
errors which are much greater than small changes to angles less
than 60°.

In this case, the transducer must be relocated, or the Steering technique used. You can
vary the angle at +/- 7°.

In addition to adjusting the B-mode gain,
you may adjust Gain in Colour mode inde-
pendently. This amplifies or decreases
the signal received, seeing more or fewer
blood vessels. It is advisable that the
colour fill the vessel with light, from one
side to the other.

The Pulses or Pulse Repetition Frequency is a parameter set
by the operator. It defines the rate or frequency with which the
transducer will emit ultrasound pulses to show the sample. This
is related to the flow speed to be studied. This means that if it is
high, it requires a high sampling rate to obtain reliable data, so
the PRF must be high.

The WF or Wall Filter is a system to ignore low-frequency signals
(and high-noise signals) from the movements of other structures,
such as the vessel wall. The high filter eliminates low-speed flow
underlying the base line. If no flow is detected in a vessel, it may
be because the speed is very low and is being filtered. In this
case, you would need to change to a low filter.

MOVE is to move the Doppler image with your finger when you have
selected this button. If you press this button, it changes to SIZE.

When the SIZE button is activated, you can adjust the size of the
exploration area. It is advisable that the size of the “box” be as
small as possible, especially as far as width is concerned, and
that it be as superficial as possible, since this entails a higher
number of photograms per second and the image will be formed
more quickly.
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3.2.3 PDI Mode

This analyses the change in amplitude and encodes it in colour scale; in other words,

it represents the integrated power from the Doppler signal instead of the frequency
change. Therefore, it does not provide information on flow speed, and is less dependent
on the Doppler angle. It only indicates the flow presence in a structure and is more
sensitive to detecting slow flow that the colour Doppler. It does not provide information
on the flow direction.

2018-M-07 11:57:08
Name: -

Gender: M

D:40mm

Enh: 2

RECALL 33/100

PDI mode settings:
Although the analysis conducted on fluids is different than COLOUR,
the settings in PDI Mode are the same as in COLOUR Mode.

See “colour mode settings” in section 3.2.2 to modify STEER,
GAIN+, GAIN-, PRF, PW, MOVE and SIZE.
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3.24 PW Mode

Also known as Spectral Doppler or Pulse Doppler, this analyses the speed of the ultra-
sounded vessel flow depending on the time. The morphology of the wave shows the
haemodynamic of said vessel.

PW mode settings:

If you press the STEER button, you change the tilt of the cut line,
by +/-7°.

Spectral gain increases or decreases
the base line signal. The most idea is that
it provides for proper delineation of the
wave’s contour above and below.

VOLUME is the space measuring the Doppler frequency change.
With Pulse Doppler, the Sample Volume is shown by a cursor
VO LU M E (Doppler Window), whose size you can vary based on the vessel
width or diameter.

It should be placed in the centre of the vessel, occupying
approximately 2/3 of its diameter.
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ANGLE is used to modify the measurement angle in the VOLUME
window. Once the grey scale image obtained is adequate, to
measure the flow speed of said structure in a reliable way, you
must adjust the Doppler angle. By default, the assigned angle is 0O°.

Over-correcting the angle (less than the actual angle) leads to
a false low flow speed measurement, and under-correcting the
angle leads to an overestimate of flow speed.

As mentioned in COLOUR Mode settings in point 3.2.2, the
PRF or Pulse Repetition Frequency is a parameter set by

the operator. It defines the rate or frequency with which the
transducer will emit ultrasound pulses to show the sample.

With the BASELINE function, you can modify the base line,
highlighting certain aspects of the flow. When you increase flow
: acceleration, the PRF must be increased to prevent errors. If it
Ba se I ine cannot be increased any further and the curve is predominantly
positive or negative, the scale can be adjusted by raising or
lowering the base line.

Measurements in PW mode

Once the examination is complete, in
PW mode we can carry out the following
measurements:

Velocity

HEART RATE (2) VELOCITY: Vertically place the cursor
on the most distal part of the base line to
calculate flow speed.

S/D

HEART RATE (2): By measuring with

two cursors on the horizontal line and
between 2 peaks, you calculate the heart
rate. With the scale shown, the final result
is double the actual frequency.

S/D: This is to make cardiac measurements of the Systolic Peak (PS), the End Diastolic
(ED) and the relationship between the two of them (S/D).

Note: All settings must be adjusted at
each moment of the examination, based
on the area examined, the depth of the
organ to be examined, the diameter of
blood vessels, flow in said vessels and the
scanning angle.
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4. Maintenance
4.1 Charging the probe

When the battery runs out, you must recharge it. You can do this with a wireless charger.
Not included as part of the series is the loading platform. Connect its USB cabile to it,
and the mobile device charger.

When the charger is connected to the USB cable, the platform’s LED light turns green.
We recommend using a 2A charger and the original cable for the wireless charging base.
When the battery is being charged, the indicator levels will blink until charging is

complete. At this point, the four levels will be visible, without blinking. Charging the
battery can take up to 6 hours.

The battery duration is 6 hours under constant operation, and 14 hours on stand-by. As
such, if you are not examining between one animal and the other, we highly recommend
freezing the image to save battery if you need to work for many hours throughout the day.

The iPad lasts around 9 hours, depending on ambient light. If there is much light, the iPad’s
brightness will turn up to offset it, leading to higher consumption.
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4.2 Tablet resistance

To prevent the tablet from becoming dirty from dust or getting moist or wet, a water-
proof cover is included. It is splash- and dust-resistant.

As a particular recommendation, we suggest purchasing an IP68 cover for iPad mini,
which is also fall-resistant up to 1.2 m.

4.3 Cleaning

The probe must periodically be cleaned. The part of the probe that is inserted into the
rectum has IP68 water- and dust-protection, meaning it resists dust and water, but the
(beige) electronic part cannot be submerged. You may use a damp cloth or paper to
cleanit.

44 Storage

While storing the probe, we highly recommend that the temperature be no lower than 15°C.
If the probe or the mobile device’s temperature is lower, you must warm them before use.

Another recommendation: regarding battery charge, if the probe and the tablet will not be
used for a long period, we recommend storing them with a full charge.
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