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Full HD CMOS camera system PV470
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"Power off" switch

"Power on" switch

LED display on/off

White balance button

Camera socket

Mains power

Fuse holder

DVI outputs

HD-SDI outputs
Equipotentialization connector
Communication interface (master)
S-Video output

Remote connection

USB connector for service purposes
Interface for MAQUET TEGRIS system (RS232 socket)
Safety lock

Endocoupler latch

Focusing ring

Zoom ring

Button A (up)

Button B (right)

Button D (left)

Button C (down)

Cap

Connector plug

Camera cable

Pendulum-locking lever

Symbols on product and packages

Caution, general warning symbol
Caution, see documentation supplied with the
product

Meaning dependent on the standard that applies in
each case:

2nd edition IEC 60601-1: Please take note of the
accompanying document!

3rd edition IEC 60601-1: Caution

Follow the instructions for use

Equipotentialization connection

Unlock

Lock

Hazardous electrical voltage

Fuse

Alternating current

Power ON switch

Power OFF switch

Applied part type CF

Marking of electric and electronic devices accord-
ing to directive 2002/96/EC (WEEE). see Disposal

Egec - p®*<@ =p

Date of manufacture
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Applicable to

» For item-specific instructions for use and information on material

compatibility,

see also the  Aesculap Extranet  at

https://extranet.bbraun.com

2.
CA

Safe handling

UTION

Federal law restricts this device to sale by, or on order of a physician!

Risk of death by electric shock!
» Do not open the product.

A

DANGER  » Connect the product only to a grounded power
supply.
Risk to the patient if the product is not used gen-
tly/a damaged product is used!
WARNING  » Handle the product with appropriate care.

» Do not use the product if its has been subjected
to strong mechanical stress or if it has been
dropped, and send the product to the manufac-
turer for inspection.

Malfunction in connection with magnetic reso-
nance!

JAN

CAUTION » Do not use the product in a magnetic resonance

environment.

Manually clean the new product after removing its transport packag-
ing and prior to first use, and disinfect if necessary.

Prior to use, check that the product is in good working order.

Observe “Notes on Electromagnetic Compatibility (EMC)", see
TA022130.

To prevent damage caused by improper setup or operation, and in order
not to compromise warranty and manufacturer liability:

- Use the product only according to these instructions for use.
- Follow the safety and maintenance instructions.
- Only combine Aesculap products with each other.

Only allow products and accessories to be operated and used by indi-
viduals who have been trained in the use of endoscopic procedures.

Keep the instructions for use accessible for the user.
Always adhere to applicable standards.

Ensure that the electrical facilities in the room in which the device is
being used conform to IEC norms.

Set up the devices in such a way that the ventilation slots at the back
of the device are clear.

Connect the devices to a suitable power source.
Unplug the device by pulling on the plug, and never on the power cord.
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» In order to avoid damage to the electrical components and inoperabil-
ity:
- Do not bend the product.
- Avoid bending, torsional, tensile or compression loading.

» Operate the product with original manufacturer's parts only: System
cable, video cable and power cord.

» The Full HD CMOS camera system is intended for daily to weekly use.

Note

The connection of electrical devices to a multiple socket creates a system
and can lead to a reduced level of safety.

Note
The camera case is only transport packaging.

3. Product description

3.1 Scope of supply

Camera control unit

Art. no. Designation

PVv470 Full HD CMOS camera control unit

- DVl-cable

TA013748 Instructions for use

TA022130 Notes on electromagnetic compatibility (EMC)

Camera head

Art. no. Designation

PV471 Pendulum camera head

PV472 Zoom camera head

_or_

PV473 Fixed focal length camera head
3.2  Components required for operation

In addition to the camera system, the following components are required
for an endoscopic intervention:

B Power cord
Endoscope

Light cable

|

B Light source
|

B Monitor

3.3 Intended use

The Full HD CMOS camera system PV470/PV471/PV472[PV473 is used in
medical endoscopy, together with an endoscope, a light source and a
monitor.

It serves to visualize the endoscopic image for display on a color monitor.

Indication

The product is indicated for supporting diagnosis and treatment in endo-
scopic imaging.

Contraindication

Due to the universal suitability of the product for endoscopy, no specific
contraindications for its use can be given. The use of the product is con-
traindicated if the endoscopic procedure are contraindicated or if its use
could pose a risk to the patient.

3.4

The Endoscope visualizes the operation site and the endoscopic lens
focuses this image onto the CMOS sensor, where it is converted into elec-
trical signals that can be further amplified. The image brightness is auto-
matically adjusted to the light intensity (autoshutter).

Through camera cable 26, the image signals are transferred to camera
control unit, where they are further amplified for display on the monitor.

Operating principle

The video signal processed in this way can then be picked up at the video
output sockets for connecting monitors, video printers or any other digital
archiving systems.

For areas that are particularly difficult to illuminate, the camera system
offers a dynamic electronic brightness enhancement function (GAIN),
which automatically adapts to different light conditions, and a choice of
mode settings for different situations during application.

The video camera system is also equipped with a manual white balance
system for optimal color rendition.

Connections on the front panel of the camera control unit

Control elements / indicators Description

To switch the device on and off.
LED display 3 above the "Power
on" switch 2 lights up when the
device is switched on.

"Power off" switch 1
"Power on" switch 2

Pushbutton white balance 4 For precise white-balancing,
ensuring realistic rendition of all

other colors

Camera socket 5 For connecting the camera plug at

the end of the camera cable




Connections on the rear panel of the camera control unit

Interface for MAQUET TEGRIS
system 15

Interface for combination with the
MAQUET TEGRIS system

Control element on the camera head with endocoupler

Safety lock 16

Prevents inadvertent opening of
endocoupler

USB connector for service pur-
poses 14

Is only used by the manufacturer
for service purposes

Locking mechanism 17

Spring-loaded locking for the
endoscope ocular

Remote connection 13

Connection for remote operation
of peripheral devices (e.g. video
printers) via cables with a 3.5 mm
mono-plug

S-Video output 12

S-Video signal output

Communication interface 11

Connector to connect further
communication interface devices

Equipotentialization connector 10

Connector forequipotentialization
cables acc. to DIN 42801

HD-SDI outputs 9

HD SDI video signal output
(2 connectors)

DVI outputs 8

DVI video signal output (2 connec-
tors)

Fuse holder 7

For standard fuse 1.6 A (T)

Mains connector 6

Connection for power cord
IEC 320, see accessories | spare
parts

Focusing ring 18

Turnable focusing ring

Zoom ring 19

Turnable zoom ring (only PV472)

Button A (up) 20

Function key

Button B (right) 21

Function key

Button D (left) 22

Function key

Button C (down) 23

Function key

Cap 24

Cap to prevent moisture from
entering the plug

Connector plug 25

Connector plug to the camera
control unit

Camera cable 26

Connection cable between the
camera head and camera control
unit

Endocoupler lens

Coupler for endoscope ocular




Aesculap®
Full HD CMOS camera system PV470

4. Preparation and setup

Non-compliance with the following instructions will preclude all respon-
sibility and liability in this respect on the part of Aesculap.

A

DANGER

Danger of explosion from a device that is improp-

erly set up!

» Make certain that the power plug is connected
to the power supply outside of any areas where
there is a risk of explosion.

» Have ready replacement products/camera sys-
tem.

» When setting up and operating the product, adhere to
- national regulations for installation and operation,
- national regulations on fire and explosion protection.

Note

For the safety of patients and users it is essential that the mains power cord
and, especially, the protective earth connection are intact. In many cases
defective or missing protective earth connections are not registered imme-
diately.

Note

The potential equalization plugs of the device must be connected to the
potential equalization band (see IEC/DIN 60601-1-1 or corresponding
national standards).

Note

The connection of electrical devices to a multiple socket creates a system
and can lead to a reduced level of safety.

Note

If the equipment cart is set up outside of the sterile area, measure the cable
length to give enough room for movement so that the sterility is not com-
promised.

» Connect the device via the potential equalization terminal at the rear
panel of the device to the potential equalization system of the room
used for medical purposes.

» Ensure that all devices operated in the vicinity meet their relevant EMC
requirements.

Note

The potential equalization lead can be ordered from the manufacturer as
art. no. GK535 (4 m length) or TAO08205 (0.8 m length).

4.1

Non-compliance with the following instructions will preclude all respon-
sibility and liability in this respect on the part of Aesculap.

Preparation

First use

A\

WARNING

Risk of injury and/or product malfunction due to

incorrect operation of the electromedical system!

» Do not use the device in areas where there is a
risk of explosion or where there is a high level
of oxygen.

» Adhere to the instructions for use of any medi-
cal device.

» Do not use the device in a magnetic resonance
environment.

There are three different connection variants, depending on system
requirements.

» If a parallel video image from the documentation device is not
required, always connect the components as shown under variant 1,
see fold-out page.

» If a parallel video image from the documentation device is required on
a monitor, connect the components as shown under variant 2 or 3, see
fold-out page.

» Always connect the video output (Video out) of one device to the video
input (Video in) of the next device.

1. variant: Connecting the camera, monitor and one documentation
device to the camera control unit (no parallel video images)

» Select signal or type of video cable according to the common signal
standard of the camera and monitor, always choosing the highest-
quality signal option (video signals in descending order of quality: DVI,
HD-SDI, S-Video).

» If necessary, connect remote cable.

2. variant: Connecting the camera and monitor with one documenta-
tion device daisy-chained between them (for parallel video images)

» If video images from the documentation device are intended to be
overlaid on the monitor display, connect the device (e.g. digital docu-
mentation system) between the camera and the monitor.

» Select signal or type of video cable according to the common signal
standard of the camera and monitor, always choosing the highest-
quality signal option (video signals in descending order of quality: DVI,
HD-SDI, S-Video).

» If necessary, connect remote cable.

Note

The optional direct video connection between the camera and the monitor
is recommended as an additional signal line if the video signal can be
looped through the documentation device only with the device switched on
(see instructions for use provided by the manufacturer of the respective
device). This ensures that, in case of a documentation device failure, the
monitor can be immediately switched to the direct video signal.



3. variant: Connecting the camera and monitor with several documen-
tation devices daisy-chained between them (for parallel video images
on the monitor)

» If video images from the documentation devices are intended to be
overlaid on the monitor display, connect Device 1 and Device 2 (e.g.
digital documentation system) between the camera and Monitor 1.

» Select signal or type of video cable according to the common signal
standard of the camera and monitor, always choosing the highest-
quality signal option (video signals in descending order of quality: DVI,
HD-SDI, S-Video).

» Connect Monitor 2 to Monitor 1 if the video images from the docu-
mentation devices are to be displayed on both monitors.

» If necessary, connect remote cable.

Note

The optional direct video connection between the camera and the monitor
is recommended as an additional signal line if the video signal can be
looped through device 1 and device 2 only with the devices switched on
(see instructions for use of the devices). This ensures that, in case of a fail-
ure of Device 1 or Device 2, the monitor can be immediately switched to the
direct video signal.

The alternative direct video connection between Monitor 2 and the camera
is recommended if Monitor 2 is only to display the live image.

Stacking of units

» Make certain the system is set up on a sufficiently stable support (e.g.
a table, ceiling support, equipment cart, etc.).

» Do not exceed a stack height of 300 mm.

Moving stacks of units

» Always lift stacks from underneath the bottommost unit.

Presetting the correct voltage

The mains voltage must correspond to the voltage indicated on the type
plate at the back of the unit.

5. Working with the camera control unit
Full HD PV470 and the camera head
PV471/PV472/PV473

5.1  System set-up

Connecting the accessories

A

DANGER

A

DANGER

Risk of injury due to unapproved configuration
using additional components!

» For all applied components, ensure that their
classification matches that of the application
component (Type CF) of the respective device.

Risk of injury when using devices or components

that are not of type CF!

» Do not touch the device and patient at the same
time.

» Do not place the patient in direct contact with
the device.

Combinations of accessories that are not mentioned in the present
instructions for use may only be employed if they are specifically intended
for the respective application, and if they do not compromise the perfor-
mance and safety characteristics of the products.

Also note that any equipment connected at the interfaces must demon-

strably meet the respective |EC standards (e.g. IEC 60950 for data process-

ing equipment, IEC/DIN EN 60601-1 for electromedical devices).

All configurations must comply with basic standard IEC/DIN EN 60601-1.

Any individual connecting devices with one another is responsible for such

configuration and must ensure compliance with basic standard IEC/DIN

EN 60601-1 or applicable national standards.

» Please address your B. BraunfAesculap partner or Aesculap Technical
Service with any inquiries in this respect; for a contact address, see
Technical Service.

Connect video cable

Connect video cables according to diagrams, see First use.

Communication interface connection (optional accessory)

With the communication interface connection, the LED light source
0P940 can be switched on and to standby via the FULL HD CMOS camera
system - see connection diagrams 1, 2 or 3. In order to use this remote
control of the light source, the communication interface cable OP942
must be connected to the two devices.

» Connect the communication interface cable OP942 between the LED
light source OP940 and the camera control unit 11.
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Use the MAQUET TEGRIS interface

The MAQUET TEGRIS interface 15 is used to connect the device to the
MAQUET TEGRIS system for central device control.

When the device is connected, all the main functions and settings of the
camera system:

M can be controlled via the TEGRIS control and

B they are displayed on the TEGRIS screen.

When the MAQUET TEGRIS system is connected and active, all the func-

tions and settings of the camera system can be set and displayed via the
device and via the MAQUET TEGRIS system.

If both are being operated at the same time, entries on the device take
precedence. Doctors and the nursing or service personnel must be thor-
oughly familiar with how to set and operate the MAQUET TEGRIS system,
see TEGRIS documentation for information on settings, use and trouble-
shooting.

Connecting the power supply

A

DANGER

Risk of death by electric shock!

» Connect the product only to a grounded power
supply.

» Insert the power cord on the rear panel of the camera control unit into
the mains connector 6.

» Plug in the mains plug at a socket of the building mains.

» Plug in the equipotentialization cable into the equipotentialization
connector 10 of the camera control unit.

» Connect the plug of the equipotentialization cable to the building
mains equipotentialization connector.

» Make certain that the rear of the device is accessible at all times.

5.2 Function checks

Camera control unit

» Check camera control unit for external damage and signs of impact or
other mechanical impacts.

Power cord

» Check that the power cord is not broken, kinked or twisted.

Video cable
» Check that the video cable is not broken, kinked or twisted.

Camera head with endoscopic lens and camera cable

Note

The endoscopic lens is firmly attached to the camera head and therefore
cannot be removed!

A\

WARNING

Risk of infection due to soiled or contaminated
products!

» Disinfect camera head and camera cable before
each use, or use with sterile cover.

» Check that the front glass of endocoupler on the camera head is clean.
If necessary, clean the glass with isopropyl alcohol (70 %).

» Make certain that adjusting ring for the focusing ring 18 turns freely
without sticking.

» Check that camera cable 26 is not broken, kinked or twisted. Do not
use the camera head in the event of damage.

» Check that pins in connection plug 25 are not bent and that there is
no moisture in the plug.

» Ensure that the housing of the camera head is not damaged or broken.
Do not use the camera head in the event of damage.

» Aim camera head to an object in the room, focus the image and check
for good image quality.

Sterile cover

Note

Aesculap recommends using disposable sterile covers, (e.g. art. no. JG904).
Use of the sterile covers is described in the relevant instructions for use.

» Check that the packaging of the sterile covers is unopened, undamaged
and dry before using the sterile covers in the operating room.

5.3 Safe operation

A\

Risk of injury and/or malfunction!
» Always carry out a function check prior to using

WARNING the product.
Risk of injury when using the product beyond the
field of view!
WARNING  » Apply the product only under visual control.
Note

The camera control unit requires approx. 30 s to boot up.



Connecting the camera cable

» Withdraw cap 24 on the connection plug 25.

» Connect the connection plug 25 to the camera socket 5 on the front
panel of the camera control unit. When doing this take care that the
red marking on the plug is aligned with the red marking on camera
socket 5.

Switching on the system devices

» Switch on the monitor and set it to the required channel (e.g. DVI, HD-
SDI).

» Press the "Power on" switch 2 on the camera control unit.
LED display 3 lights up.

Connecting the endoscope

PV471/PV472/PV473:

» Press both endocoupler latches 17 at the same time in order to spread
apart the holding clamps.

» Insert the endoscope and release the endocoupler latches 17.

» Inorder to avoid inadvertent opening of the endocoupler: Rotate safety
lock 16 to the locked position (LOCK).

Connecting the light cable

» Connect the light cable to the endoscope.
» Switch on the light source at a low light intensity setting.

Adjusting the image focus and enlargement

» Adjust the intensity of the light source until sufficient illumination is
achieved.

» In order to sharpen the image, turn the focusing ring 18 on the camera
head.

» In order to set the desired image size, turn the black zoom ring 19 on
the camera head (only PV472).

Pendulum function (only PV471)

This camera head is self-aligning. The image always remains upright as the
camera head remains aligned perpendicularly to the endoscope axis due
to the force of gravity.

» Inorder to inhibit rotatability around the endoscope axis: Actuate pen-
dulum-locking lever 27.

Performing white-balancing

Note
The system will request a white balance after a Factory Reset.

» Point endoscope at a white object (e.g. a sterile swab).

» Press the white balance button 4 on the camera control unit or the
white balance button on the camera head (depending on the button
programming), and hold the endoscope pointing at the white object
until the camera has completed white balancing.

The image will be displayed in pure white. This procedure ensures real-
istic rendition of all colors.

The following messages will be displayed on the monitor during white-
adjustment:

During white-bal-

After white-balanc- White balance error
ancing i

ing

White balance in White balance OK White balance failed

progress

» If white-adjustment fails, restart white-adjustment, see Performing
white balance.

Buttons on the camera head

Buttons 20-23 on the camera head can each be programmed with up to
two functions. The first function is triggered by pressing the button briefly.
The second function is triggered by pressing the button and holding (for
at least 1 second). The buttons are freely allocable apart from the "Menu"
function, see Assigning the buttons on the camera head. The menu can
always be called up by pressing and holding button 20.

Default setting

Press-  Button A Button B Button C 23  Button D 22
ing the 20 21
button
Short free free free Photo release
Long Menu White bal-  LED light Video
(fixed) ance source start/stop
on/standby
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Calling up the menu Overview of the "profile" menu

The camera has a menu that appears as text on the screen ("on-screen dis-

play" or OSD). The menu appears on the screen by pressing and holding _
(>1s) button A 20 (up). Laparoscopy Camera settings optimized for this use
Navigation in the menu Arthroscopy Camera settings optimized for this use

By actuating buttons A 20 (up) and C 23 (down) it is possible to navigate  Hysteroscopy Camera settings optimized for this use
within the menu. As soon as a menu point is marked, this can be activated - — -

by actuating button B 21 (right) and then modified by pressing Neuro 1 Camera settings optimized for this use
button B 21 (right) or button D 22 (left). Neuro 2 Camera settings optimized for this use
Overview of the main menu Fiberscope Camera settings optimized for this use

User 1 Camera settings saved by the user; disk

Profile Preinstalled camera settings, optimized to User 2 Camera settings saved by the user; disk
the use. The choices are: space 2
Laparoscopy User 3 Camera settings saved by the user; disk
Arthroscopy
space 3
Hysteroscopy
Neuro 1 User settings Opens submenu. The "User 1/2/3" settings
Neuro 2 can be defined there.
Fib i
berscope Return Returns the user to the main menu

Users 1, 2, 3 (programmable by the user)

Brightness Setting brightness manually Note

Saturation Setting color saturation manually Once a.profile hu.? been choseq, the menu wi{l close automatically and the
user will be back in the operation mode (live image).

Digital zoom Setting digital zoom up to factor 2.5

Sharpness Setting edge enhancement manually

Contrast Setting contrast manually

System setup Opens a submenu with other settings

Save and exit Save setting and exit menu

Exit Changes will not be saved, exit menu

10



Overview of the "system setup” menu Overview of the "user settings" menu

Language Setting the menu language Ref. profile Here, a profile can be selected as a basis for
. . the oth ttings. The choi :
Button layout Opens a submenu in which the camera L ¢ other setiings. The choices are
. aparoscopy
head buttons can be assigned
Arthroscopy
Image format Sets the image refresh rate Hysteroscopy
Selectable options: 50 Hz/60 Hz Neuro 1
. . . Neuro 2
Light source SW|tch the I-|ght source on or to standby Fiberscope
(only in conjunction with Aesculap LED
light source OP940) Brightness Setting brightness manually
Selectable options: On/standby Saturation Setting color saturation manually
System information Opens a submenu with other settings Digital zoom Setting digital zoom manually
Return to default settings Restore all settings to the original values Sharpness Setting edge enhancement manually
Return Takes the user back to the previous menu Contrast Setting contrast manually
Save as Here, disk space can be established for the
settings. The choices are:
User 1
User 2
User 3
Return and save Saves the settings and takes the user back

to the previous menu

Return Takes the user back to the previous menu
without saving the changes

1
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Overview of the "system information” menu

System information

Software status

Camera head Camera head software status

Control unit Control unit software status

Serial number

Camera head Camera head serial number
Control unit Control unit serial number
Light source Light source serial number

Operating hours

Camera head Camera head operating hours

Control unit Control unit operating hours

Return Takes the user back to the previous
menu

Overview of the “button layout” menu

Note

"Top long" is set as "Menu" and cannot be changed. All other buttons can
be assigned freely with different functions.

Button layout (default settings)

Top short -

Up long Menu

Bottom short -

Down long LED on/standby

Left short Photo

Left long Video

Right short -

Right long White balance

Return and save Saves the settings and takes the user back to

the previous menu

Return Takes the user back to the previous menu with-
out saving the changes

12

Apply user-defined camera settings and save

Here, up to three different camera settings can be set and saved according
to the user's preference. These settings can then be called up again later
by selecting "User 1", "User 2" or "User 3" in the main menu.

Start menu (button A 20 (up), press and hold).

Select "User settings".

Press button B 21 (right) briefly. A submenu appears.

Under "Ref. profile", select the desired entry, e.g. "Laparoscopy".
Now apply the desired image settings.

Under "Save as”, select "User 1", "User 2", or "User 3".

Select "Return and save" or "Return” (changes are not saved).

VVYyVVYVYVYYVYY

These user-defined settings become active immediately if the profile
“User 1/2/3" is selected as a profile in the main menu.

Assigning the buttons on the camera head

By pressing and holding the button, button A 20 (up) is assigned to the
"Menu" function and cannot be changed. All other buttons can be
assigned freely with different functions. In order to allocate functions to
the buttons, proceed as follows:

» Access the start menu (button A 20 (top), press and hold).
Select "System Settings".

Press button B 21 (right) briefly. A submenu appears.
Select "Button layout".

Press button B 21 (right) briefly.

Select the desired button.

A function can be selected by pressing briefly on button B 21 (right) or
button D 22 (left).

» Define all buttons as required with the same procedure.

vVvyyVvyyvyyy

» If the button is not intended to have any function, select "empty" as
the function.

» Finally, select “Return and save" or just “Return” (changes are not
saved).

Note

For safety reasons, not all the camera functions are available for key
assignment.



The followings table shows the preset key assignment and which combinations are possible:

Menu m (default)

White balance (default)

Light source on/off (default)

Photo
Video

W (default)

(default)

Brightness +

Brightness -

Saturation +

Saturation -

Digital zoom +

Digital zoom -

Sharpness +

Sharpness -

Contrast +

Contrast - | |

Empty W (default (default) (default)

and fixed)

Return to factory settings

In order to return to factory settings:

» Start menu (button A 20 (up), press and hold).
» Mark "System setting".

» Actuate button B 21 (right). A submenu appears.
» Select "Return to default settings".

End application

» Press the "Power off" switch 1 on the camera control unit.
» Disconnect light guide cable.

» Disconnect endoscope.

» To completely disconnect the device from the power supply, remove
the plug from the mains connector 6 on the rear of the device.
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6. Validated reprocessing procedure

6.1

Note

Adhere to national statutory requlations, national and international stan-
dards and directives, and local, clinical hygiene instructions for sterile pro-
cessing.

General safety instructions

Note

For patients with Creutzfeldt-Jakob-disease (CJD), suspected CJD or possi-
ble variants of CJD, observe the relevant national regulations concerning
the reprocessing of products.

Note

Successful processing of this medical device can only be ensured if the pro-
cessing method is first validated. The operator/sterile processing techni-
cian is responsible for this.

The recommended chemistry was used for validation.

Note
If there is no final sterilization, then a virucidal disinfectant must be used.

6.2  Single-use products

A\

Risk of infection for patients and/or users and
impairment of product functionality due to reuse.

WARNING  Risk of injury, illness or death due to contamination
and/or impaired functionality of the product!
» Do not reprocess the product!
Designation Art. no.
Disposable sterile cover JG904
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6.3  General information

Dried or affixed surgical residues can make cleaning more difficult or inef-
fective and lead to corrosion. Therefore the time interval between appli-
cation and processing should not exceed 6 h; also, neither fixating pre-
cleaning temperatures >45 °C nor fixating disinfecting agents (active
ingredient: aldehydes/alcohols) should be used.

Excessive measures of neutralizing agents or basic cleaners may result in
a chemical attack andfor to fading and the laser marking becoming
unreadable visually or by machine for stainless steel.

Residues containing chlorine or chlorides e.g. in surgical residues, medi-
cines, saline solutions and in the service water used for cleaning, disinfec-
tion and sterilization will cause corrosion damage (pitting, stress corro-
sion) and result in the destruction of stainless steel products. These must
be removed by rinsing thoroughly with demineralized water and then dry-
ing.

Additional drying, if necessary.

Only process chemicals that have been tested and approved (e.g. VAH or
FDA approval or CE mark) and which are compatible with the product's
materials according to the chemical manufacturers’' recommendations
may be used for processing the product. All the chemical manufacturer's
application specifications must be strictly observed. Failure to do so can
result in the following problems:

B Optical changes of materials, e.g. fading or discoloration of titanium or
aluminum. For aluminum, the application/process solution only needs
to be of pH >8 to cause visible surface changes.

B Material damage such as corrosion, cracks, fracturing, premature aging
or swelling.

» Do not use metal cleaning brushes or other abrasives that would dam-
age the product surfaces and could cause corrosion.

» Further detailed advice on hygienically safe and material-/value-pre-
serving reprocessing can be found at www.a-k-i.org, link to Publica-
tions, Red Brochure - Proper maintenance of instruments.



» Remove any visible surgical residues to the extent possible with a

6.4  Preparations at the place of use .
e Damage to the product due to ultrasound or inap-

damp, lint-free cloth.

disinfection within 6 hours.

6.5 Cleaning/disinfection

propriate cleaning/disinfecting agents and/or

CAUTION excessive temperatures!
» Transport the dry product in a sealed waste container for cleaning and >

|

Product-specific safety instructions for the reprocessing procedure

Risk of electric shock and fire hazard!
l : s » Unplug the device before cleaning.
DANGER  » Do not use flammable or explosive cleaning or
disinfecting solutions.

» Ensure that no fluids will penetrate the product.

e Damage to, or destruction of the product caused by

mechanical cleaning/disinfection!
DANGER » Only clean and disinfect the product manually.

Validated cleaning and disinfection procedure

Validated procedure

Wipe disinfection for electrical
devices without sterilization

m Camera head

W Camera control unit

Special features

B Keep working ends open for cleaning.

B When cleaning products with movable hinges, ensure that
these are in an open position and, if applicable, move the
joint while cleaning.

Only damp-wipe the camera control unit (disin-
fection by wiping).

Do not immerse the camera control unit in any
fluid.

Do not clean the camera control unit with endo-
coupler in an ultrasound-bath.

Use cleaning and disinfecting agents according
to the manufacturer's instructions which

- are approved for plastic material and high-
grade steel,

- do not attack softeners (e.g. in silicone).

Observe specifications regarding concentration,
temperature and exposure time.

Do not exceed the maximum permitted cleaning
temperature of 80 °C.

Reference

Chapter Wipe disinfection for electrical devices
without sterilization

Manual cleaning with immersion
disinfection

m Camera head

B Firmly slide open cap 24 on the connection plug 25.
B Keep working ends open for cleaning.

B When cleaning products with movable hinges, ensure that
these are in an open position and, if applicable, move the
joint while cleaning.

B Drying phase: Use a lint-free cloth or compressed air for
medical purposes

Chapter Manual cleaning/disinfecting and sub-
section:

B Chapter Manual cleaning with immersion
disinfection

15
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6.6  Wipe disinfection for electrical devices without sterilization

Wipe disinfection Meliseptol HBV wipes 50 % Propan-1-ol

RT: Room temperature

Phase |

» Remove any visible residues with a disposable disinfectant wipe.

» Wipe all surfaces of the optically clean product with a fresh, disposable
disinfectant wipe.

» Observe the specified application time (1 min minimum).

6.7  Manual cleaning/disinfecting

» Prior to manual disinfecting, allow water to drip off for a sufficient
length of time to prevent dilution of the disinfecting solution.

» After manual cleaning/disinfection, check visible surfaces visually for
residues.

» Repeat the cleaning/disinfection process if necessary.

Manual cleaning with immersion disinfection

Disinfecting cleaning 34-45/ 5 0,8 D-W Enzymatic Cleaner Cidezyme/Enzol
95-113
Il Intermediate rinse RT (cold) 3x1 - D-W -
1] Disinfection 20-25/ 12 0,55 D-W Cidex OPA (process solution 0.55 % ortho-phtalaldehyde)
68-77
v Final rinse RT (cold) 3x2 - FD-W -
sterile
\" Drying RT - - - -
D-W: Drinking water
FD-W: Fully desalinated water (demineralized, low microbiological contamination: drinking water quality at least)
RT: Room temperature

16



Phase |
» Fully immerse the product for at least 5 min in the cleaning solution.
Ensure that all accessible surfaces are moistened.

» Clean the product immersed in the solution, using a soft cloth or, if
necessary, a soft cleaning brush, until all visible residues have been
removed from the surfaces.

» If applicable brush through all surfaces that are not accessible to visual
inspection for at least 1 minute.

» During cleaning, mobilize non-rigid components, such as set screws,
joints, slides, etc., 3 times in each direction to the positive stop.

» After cleaning, use a suitable disposable syringe to thoroughly rinse
these parts of the product that are difficult to access at least 3 times.

Phase Il
» Rinse/flush the product (all accessible surfaces) thoroughly for at least
1 minute under running water.

» During rinsing, mobilize non-rigid components, such as set screws,
joints, slides, etc., 3 times in each direction to the positive stop.

» Perform these steps at least 3 times.
» Drain any remaining water fully.

Phase Ill
» Fully immerse the product for at least 12 minutes in the disinfectant
solution.

» During rinsing, mobilize non-rigid components, such as set screws,
joints, slides, etc., 3 times in each direction to the positive stop.

» Rinse lumens at least 3 times at the beginning of the exposure time,
using a disposable syringe. Ensure that all accessible surfaces are
moistened.

Phase IV
» Following disinfection, rinse/flush the product completely (all accessi-
ble surfaces) for at least 2 minutes.

» During rinsing, mobilize non-rigid components, such as set screws,
joints, slides, etc., 3 times in each direction to the positive stop.

» Rinse lumens at least 3 times at the beginning of the exposure time,
using a disposable syringe.

» Perform these steps at least 3 times.

» Drain any remaining water fully.

Phase V
» Dry the product with suitable tools.

6.8  Sterilization

Damage to the camera control unit by sterilization!

» Do not sterilize the camera control unit under
CAUTION any circumstances.

» Clean the camera control unit by surface disin-
fection only.

Damage to the camera head and the adapter
caused by inappropriate sterilization processes!
CAUTION » Never sterilize the camera head and the adapter
with steam or in an autoclave.

» Do not carry out chemical sterilization.

Working with disposable sterile covers

>

Use suitable Aesculap disposable sterile covers. Follow the instructions
for use of the sterile covers.

Approval of compatibility of materials exists for:

ETO-sterilization

6.9 Inspection, maintenance and checks

>
>

>

Allow the product to cool down to room temperature.

Inspect the product after each cleaning and disinfecting cycle to be
sure it is: clean, functional, and undamaged.

Set aside the product if it is damaged.

6.10 Packaging

>

Always follow the instructions for use of the respective packaging and
storage devices (e.g. instructions for use TAO09721 for the Aesculap
Eccos® storage system).

Insert the product in its proper position in the Eccos® holder, or put it
on a tray in such a way that the product is protected against damage.
Ensure that any cutting edges present are protected.

Pack trays appropriately for the sterilization process (e.g. in Aesculap
sterile containers).

Ensure that the packaging will prevent a recontamination of the prod-
uct.

6.11 Storage

>

>

Store sterile products in germ-proof packaging, protected from dust, in
a dry, dark, temperature-controlled area.

Store sterile packed single-use products dust-protected in a dry, dark
and temperature-controlled room.

17



Aesculap®
Full HD CMOS camera system PV470

7. Maintenance Note

If this is not possible for urgent reasons, prepare product as far as is possible
To ensure reliable operation, Aesculap recommends maintaining the prod- ;.4 jabel it correspondingly.

uct at least once a year. For technical service, please contact your national
B. Braun/Aesculap agency, see Technical Service. Note
The specialized repair company may refuse to repair soiled or contaminated

Note products for safety reasons. The manufacturer reserves the right to return
If a component in the visualization system is replaced (e.g. service or contaminated products to the sender.

upgrade), the system must be started up again.

Risk of infection due to soiled or contaminated
products!

WARNING  » Thoroughly clean, disinfect and sterilize the
product before sending. Otherwise prepare the
product in as far as is possible, and label it cor-
respondingly.

> Select suitable and safe packaging (ideally the
original packaging). Package the product in
such a way that the packaging does not become
contaminated.

8. Troubleshooting list

Malfunction Cause Remedy
No image on the monitor Device not powered Verify that all units are connected to mains power and
switched on
Fuse is broken Replace the fuse in the camera
Video cable defective Replace video cable
Video cable not connected Connect video cable
Image too dark Camera cable not connected or defective Ensure that the camera head is connected to the cam-

era control unit and the camera plug is dry

Light guide cable defective Connect a new light guide cable. Have repaired by
manufacturer

Light source dimmed down Turn up the light source intensity

Camera brightness requlated down Regulate camera brightness up

Endoscope optical system defective If the image is too dark even without the camera: Use

a different endoscope and have the defective endo-
scope repaired by the manufacturer

Image fuzzy or poorly defined Object out of focus Turn focusing ring 18 on the endoscopic lens and
adjust the focus until the image is sharp

Debris on the endoscope tip Clean tip with a sterile cloth and isopropyl alcohol
(70 %)

Moisture on the camera cable plug Dry plug with gauze before plugging it in at the cam-
era socket
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Malfunction

Image fogged

Noise or excessive grain in the pic-
ture

Image too bright or glary

Cause

Remedy

Check if the front and rear windows of the endoscope
and the front window of the endoscopic lens are
clean; if necessary, clean with isopropyl alcohol

(70 %)

Increase intensity of the light source

Reduce the intensity of the light source

Color bar diagram on the monitor

Camera cable not connected to the camera control
unit

Connect camera cable at the camera control unit

Unrealistic color representation on
the monitor

The LED light source is no longer
controlled via the camera head

White balance failed
Monitor color setting misadjusted
Video cable defective

Problems with the communication interface between
the light source and camera control unit

Start white balance-adjustment
Reset to factory setting
Replace video cable

Connect the communication interface cable correctly
Remove the communication interface cable and oper-
ate the light source manually

Camera system is not switching the
light source on/off properly when
the communication interface cable
is connected

Problems with the communication interface between
the light source and camera control unit

Remove the communication interface cable and man-
ually operate the light source

MAQUET TEGRIS system is not
operating the camera system or
light source connected to the cam-
era system via the communication
interface properly.

"System error" appears on the
monitor 0SD

Problems with the communication interface between
the MAQUET TEGRIS system and camera control unit

Internal product error

Check the cable connections

Operate the camera system and, if applicable, the light
source manually, and if necessary remove the TEGRIS
interface cable and communication interface cable.

Restart camera

"System error" appears on the
monitor OSD even after restart

Internal product error

Send the camera to the Service department, see Tech-
nical Service

8.1  Fuse replacement

VAN

DANGER

Risk of death by electric shock!
» Unplug the device before changing the fuses!

» Use a small screwdriver to release the clip on the fuse holder.

» Pull out the fuse holder.
» Replace both fuses.

» Reinsert the fuse holder in such a way that it audibly snaps into place.

Note

If the fuses burn out frequently, the device is faulty and should be

repaired, see Technical Service.
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9. Technical Service

Risk of injury and/or malfunction!
» Do not modify the product.
WARNING

» For service and repairs, please contact your national B. Braun/Aesculap
agency.

Malfunction of the product due to damage in
transport!

CAUTION » Select suitable and safe packaging (ideally the
original packaging).

Modifications carried out on medical technical equipment may result in
loss of guarantee/warranty rights and forfeiture of applicable licenses.

Service addresses

Aesculap Technischer Service

Am Aesculap-Platz

78532 Tuttlingen [ Germany
Phone: +49 7461 95-1601
Fax: +49 7461 14-939
E-Mail: ats@aesculap.de

Or in the US:

Aesculap Inc.

Attn. Aesculap Technical Services
615 Lambert Pointe Drive
Hazelwood

MO, 63042 USA

Aesculap Repair Hotline

Phone: +1(800) 214 -3392
Fax: +1(314) 895 -4420
Other service addresses can be obtained from the address indicated above.
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10. Accessories/Spare parts

Art. no. Designation

PV470 Camera control unit

PV471 Camera head with 90° endoscopic lens and camera
cable

Pv472 Camera head with zoom endoscopic lens and cam-
era cable

PV473 Camera head with fixed focal length
Endoscopic lens and camera cable

JG904 Disposable sterile covers, pack of 25

A085442 Fuse T1.6AH 250 V

TA013748 Instructions for use

TA022130 Notes on electromagnetic compatibility (EMC)

PV436 DVl-cable

0P942 Communication interface cable

11. Technical data

Classification acc. to Directive 93/42/EEC

Art. no. Designation Class

Pv470  Camera control unit I

PV471 Camera head with fixed focal length, 90° endo- |
scopic lens

Pv472  Camera head with zoom endoscopic lens |

PvV473  Camera head with fixed focal length endoscopic |

lens




Camera control unit PV470

Mains supply 100-240 V~, 0.63-0.35 A, 50/60 Hz
Power consumption max. 75 VA

Protection class (acc. to |

IEC/DIN EN 60601-1)

Device fuse T1,6AH 250 V

Weight 5.2 kg

Dimensions 305 mm x 75 mm x 305 mm
(WxHxD)

TV system PAL (50 Hz), NTSC (60 Hz) for standard

definition

Shutter range
(automatic)

Video outputs

1/50 - 1/10,000 seconds

DVI 1,080p (x2), HD-SDI (x2), S video

Interfaces Communication interface, remote output,
RS232
EMC IEC/DIN EN 60601-1-2

CISPR11 Class A

Conforming to standard

IEC/DIN EN 60601-1

11.1  Ambient conditions
Operation Storage and transport
Temperature 40 °C 50 °C
10 °C -10 °C
Relative
humidity

90 %
30 %

i_1 060 hPa
770 hPa

90 %
l
10 %
i—1 060 hPa
500 hPa

Atmospheric
pressure

12. Disposal

Note

The user institution is obliged to process the product before its disposal, see
Validated reprocessing procedure.

Camera head PV471/PV472/PV473

Image recording

Resolution

CMOS sensor 1/3"
1,920 x 1,080 pixels

Focal length of endoscopic
lens

Camera head dimensions
incl. endoscopic lens:
(WxHxD)

PV471:14.25 mm
PV472: 14.25 mm-28 mm
PV473:14.25 mm

PV471: approx. 52 mm x 63 mm x 130 mm
PV472: approx. 52 mm x 52 mm x 130 mm
PV473: approx. 52 mm x 52 mm x 110 mm

Camera head weight incl.
endoscopic lens:

PV471:610 g
without cable: approx. 200 g
PV472: 730 g
without cable: approx. 335 g
PV473:670 g
without cable: approx. 300 g

Camera cable length

4m

EMC

[EC/DIN EN 60601-1-2

Conforming to standard
IP classification

Applied part in accordance
with IEC/DIN EN 60601-1

IEC/DIN EN 60601-1
IPX7
Type CF

Adhere to national requlations when disposing of or recy-
cling the product, its components and its packaging!

The recycling pass can be downloaded from the Extranet
as a PDF document under the respective article number.
(The recycling pass includes disassembling instructions for
the product, as well as information for proper disposal of
components harmful to the environment.)

Products carrying this symbol are subject to separate col-
lection of electrical and electronic devices. Within the
European Union, disposal is taken care of by the manufac-
turer as a free-of-charge service.

» Detailed information concerning the disposal of the product is avail-
able through your national B. Braun/Aesculap agency, see Technical
Service.

13. Distributor in the US/Contact in Can-
ada for product information and com-
plaints

Aesculap Inc.

3773 Corporate Parkway
Center Valley, PA, 18034,
USA
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Schalter Netz-Aus

Schalter Netz-Ein

LED-Anzeige Ein/Aus

Taste WeiBabgleich
Kamerabuchse

Netzanschluss
Sicherungshalter
DVI-Ausgange
HD-SDI-Ausgdnge
Potenzialausgleichsanschluss
Kommunikations-Schnittstelle (Master)
S-Video-Ausgang
Remoteanschluss

USB-Buchse fiir Servicezwecke
Schnittstelle fiir MAQUET TEGRIS-System (RS232-Buchse)
Sicherung

Verriegelung

Fokussier-Ring

Zoom-Ring

Taste A (Oben)

Taste B (Rechts)

Taste D (Links)

Taste C (Unten)

Abdeckkappe
Verbindungsstecker
Kamerakabel
Pendelarretierungshebel

Symbole an Produkt und Verpackung

Achtung, allgemeines Warnzeichen
Achtung, Begleitdokumente beachten

Bedeutung abhangig von der jeweils geltenden
Norm:

2nd-Edition IEC 60601-1: Achtung, Begleitpapiere
beachten

3rd-Edition |IEC 60601-1: Vorsicht

Gebrauchsanweisung befolgen

Anschluss fiir Potenzialausgleich

Unlock

Lock

Geféhrliche elektrische Spannung

Sicherung
Wechselstrom

Schalter Netz-EIN

Schalter Netz-AUS

Anwendungsteil des Typs CF

EgeC - p=><Q@ &b

Kennzeichnung von Elektro- und Elektronikgerdten
entsprechend Richtlinie 2002/96/EG (WEEE), siehe
Entsorgung

Herstelldatum
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Geltungsbereich

» Fiir artikelspezifische Gebrauchsanweisungen und Informationen zur

Materialvertraglichkeit

siehe auch Aesculap Extranet unter

https://extranet.bbraun.com

2.  Sichere Handhabung

Lebensgefahr durch elektrischen Stromschlag!
» Produkt nicht 6ffnen.

VAN

GEFAHR » Produkt nur an ein Versorgungsnetz mit Schutz-
leiter anschlieBen.
Patientengefdhrdung durch unsanfte Handha-
bung/beschidigtes Produkt!
WARNUNG  » Produkt vorsichtig behandeln.

» Produkt nach starker mechanischer Belastung
oder Herunterfallen nicht mehr verwenden und
zur Uberpriifung an den Hersteller senden.

Fehlfunktion in Zusammenhang mit Magnetreso-
nanz!

A

VORSICHT  » Produkt nicht in Magnetresonanz-Umgebung

einsetzen.

Fabrikneues Produkt nach Entfernung der Transportverpackung und vor
der ersten Anwendung manuell reinigen und gegebenenfalls desinfi-
zieren.

Vor der Anwendung des Produkts Funktionsfahigkeit und ordnungsge-
maBen Zustand priifen.

.Hinweise zur elektromagnetischen Vertriglichkeit (EMV)" beachten,
siehe TA022130.

Um Schéaden durch unsachgemaBen Aufbau oder Betrieb zu vermeiden
und die Gewahrleistung und Haftung nicht zu geféhrden:

- Produkt nur gemaB dieser Gebrauchsanweisung verwenden.
- Sicherheitsinformationen und Instandhaltungshinweise einhalten.
- Nur Aesculap-Produkte miteinander kombinieren.

Produkt und Zubehor nur von Personen betreiben und anwenden las-
sen, die in der Anwendung endoskopischer Eingriffe geschult sind.

Gebrauchsanweisung fiir den Anwender zuganglich aufbewahren.
Giiltige Normen einhalten.

Sicherstellen, dass die elektrische Installation des Raums den IEC-
Anforderungen entspricht.

Gerdte so aufstellen, dass die Liiftungsschlitze an der Riickseite frei
sind.

Gerate an eine geeignete Stromquelle anschlieBen.

Netzverbindung durch Ziehen am Stecker I6sen, nie durch Ziehen am
Kabel.

Um Beschddigungen der elektrischen Komponenten und Betriebsunfa-
higkeit zu vermeiden:

- Produkt nicht knicken.
- Biege, - Torsions-, Zug- oder Druckbeanspruchung vermeiden.

Produkt nur mit originalen Herstellerteilen betreiben: Systemkabel,
Videokabel und Netzkabel.

Das Full HD CMOS Kamerasystem ist fiir tdgliche bis wochentliche
Anwendung vorgesehen.
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Hinweis
Der Anschluss elektrischer Gerdite an eine Mehrfachsteckdose fiihrt zur

Errichtung eines Systems und kann zu einem verminderten Sicherheitsgrad
fiihren.

Hinweis

Kamerakoffer ist nur Transportverpackung.

3.  Geratebeschreibung
3.1 Lieferumfang

Kamerakontrolleinheit

Art.-Nr. Bezeichnung

PV470 Full HD CMOS Kamerakontrolleinheit
- DVI-Kabel

TA013748 Gebrauchsanweisung

TA022130 Hinweise zur elektromagnetischen Vertrag-

lichkeit (EMV)

Kamerakopf

Art.-Nr. Bezeichnung

PV471 Pendel-Kamerakopf

- oder -

PV472 Zoom-Kamerakopf

- oder -

PV473 Festbrennweite-Kamerakopf

3.2
Fiir einen endoskopischen Eingriff werden zusatzlich zum Kamerasystem
folgende Komponenten zur Visualisierung benétigt:

B Netzkabel

Endoskop

Lichtquelle

Lichtleitkabel

Monitor

Zum Betrieb erforderliche Komponenten
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3.3  Verwendungszweck

Das Full HD CMOS Kamerasystem PV470/PV471/PV472[PV473 wird in der
medizinischen Endoskopie in Verbindung mit einem Endoskop, einer Licht-
quelle und einem Monitor verwendet.

Es dient zur Visualisierung des endoskopischen Bilds mit einem Farbmoni-
tor.

Indikation

Das Produkt ist fiir die unterstiitzende Diagnose und Therapie in der bild-
gebenden Endoskopie indiziert.

Kontraindikation

Aufgrund universeller Eignung des Produkts fiir die Endoskopie kann keine
spezifische Kontraindikation fiir den Einsatz angegeben werden. Der Ein-
satz des Produkts ist kontraindiziert, wenn endoskopische Verfahren kon-
traindiziert sind oder wenn die Anwendung zu einer Gefahrdung des Pati