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INSTRUCTION MANUAL

WARNINGS AND SAFETY PRECAUTIONS

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY BEFORE TURNING THE MULTI-CULTIVATOR ON:

e Remove all packaging and transport protectors before connecting the Multi-Cultivator to the power
supply.

e Use only cables supplied by the manufacturer.
o Keep the device dry outside and avoid working in high humidity environment!
e The manufacturer is not responsible for any damage due to improper operation!

e  Water and other liquids should only be placed in vessels designed for the purpose and according to
instructions included in this manual

GENERAL ELECTRICAL SAFETY GUIDELINES:

e Perform a routine check of the devices and their wiring.

e  Replace worn or damaged cords immediately.

e Use appropriate electrical extension cords/power bars and do not overload them.

e  Place the device on a flat and firm surface. Keep away from wet floors and counters.

e Avoid touching the device, socket outlets or switches if your hands are wet.

e Do not perform any alterations to the electrical parts of the device or its components.
WARNING:

The Multi-Cultivator MC1000 is considered Class 1M* LED Product. LED radiation may be harmful to
eye. Avoid direct and strongly reflected exposure. Use protective glasses.

*Class 1M: Laser and LED equipment that is safe for the naked eye under foreseeable conditions of
operation. Looking directly into the source of radiation by employing optics within the beam, such as
magnifying glass, telescope or microscope, can be potentially hazardous.

LED RADIATION

USE PROTECTIVE GLASSES
CLASS 1M LED PRODUCT
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GENERAL DESCRIPTION

Multi-Cultivator MC 1000 is a cost-effective small scale cultivation device developed for cultivation of multiple
samples of algae, bacteria or cyanobacteria. An extended version of the device, Multi-Cultivator MC 1000-0D is
designed to also monitor growth of cultivated organism by measuring optical density at two wavelengths of
680 nm and 720 nm under controlled environmental conditions (optional). Optical density is periodically
measured at selected time intervals and the data are automatically stored in the Multi-Cultivator internal
memory for transfer to PC computer at a later time. In this manual user’s guide for MC 1000-0D is presented.

Multi-Cultivator MC 1000-OD consists of 8 cultivation vessels, where up to 85 ml of suspension can be
maintained under controlled temperature, light and aeration conditions. The cultivation vessels are immersed
in temperature controlled water bath. Each vessel is independently illuminated by an array of cool white LEDs
that generate incident irradiance up to 950 umol.m'z.s'l, which is independently adjustable for each cultivation
vessel in intensity, timing and modulation. Each vessel can be bubbled with air or selected gas (optional) of
different flow rate through a manually adjustable valve manifold. Multi-Cultivator MC 1000-0D is supplied with
a light controlling unit that supports user-defined illumination protocols, such as, flashing light or diurnal
regime.

The instrument function can by enhanced by two optional accessories: Cooling Unit AC-90, which is designed
for cooling of the water bath, and the PWM Pump for automatic water bath refilling as water evaporates over
time. In an extended instrument version, MC-1000-0OD, the suspension growth of each cultivation vessel is
monitored independently by measuring its optical density.

The multi-well set-up of MC-1000-OD with controlled and adjustable light, temperature and aeration
conditions is primarily suitable for small scale, multi-sample experiments. Multi-Cultivator MC 1000-0OD can be
used in various biotests when different light treatments of the same or different organisms need to be assessed
under reproducible conditions.

MC 1000-0D is low-cost highly precise multi-well cultivation instrument for synchronous growth of algae,
bacteria or cyanobacteria with a wide range of applications (i.e. toxicological and ecotoxicological testing or
algae growth dynamics research where different light conditions are required).

This manual contains technical information about MC 1000-0OD, description of instrumentation delivered with
the device and step by step instructions for successful cultivation of a widely used test alga Chlorella vulgaris.
The short instructional video about the set up of MC 1000-0D is provided for demonstration purposes as part
of the MC 1000-0D Cultivation kit and illustrates how to set up the MC-1000-OD and initiate the culture under
standard conditions.
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DEVICE DESCRIPTION AND INSTALLATION

DEVICE DESCRIPTION

Standard version of the MC 1000-OD package consists of the main body of MC 1000 containing control unit, air
pump, place for humidifier bottle, temperature and water control unit, water pump, water bath, main gas
dispenser tube, power supply, OD measuring sensor in the extended MC 1000-OD version (Fig. 1A) and MC
1000 Cultivation Kit (Fig. 1B).

Largest part of the MC 1000-0D is the cultivation vessel composed of the temperature controlled water bath
with 8 slots for the cultivation vessels and the LED panel on the back. Cultivation water bath is a flat,
rectangular plastic container with the maximal capacity of 5 liters. In the cultivation vessel water is circulated
by a water pump and water distributing tubing. This provides suitable and homogenous cultivation
environment for the cultivation vessels. Plastic dividers in cultivation water bath separate light environment of
the individual vessels. Each cultivation vessel is 3 cm in diameter and 20 cm high. The maximum culture volume
held by one vessel is 100 ml, however maximal recommended volume to be used is 85 ml (Warning: If test
cultivation vessel is filled over 85 ml excessive fluid may overflow during bubbling).

Equally distributed cool white light emitting diodes in the LED panel generate a highly uniform irradiance flux
that can be controlled in the range of 0-950 umol.m'z.s'l. The control unit of the MC 1000 can be used to
individually set day/night regime of light conditions of varied intensities for each cultivation vessel (Note:
Please note that some light penetration (5% when highly illuminated slot is next to dimly illuminated one)
occurs between neighboring cultivation slots because the plastic dividers between the slots are not fully light
proof. See User’s guide chapter on page 19 for cultivation instruction and detailed description of the MC 1000-
OD Cultivation Kit.

COMPONENTS OF MC 1000 AND MC 1000-0OD

Standard MC 1000-OD components delivered to the customer and the view of the final MC 1000-0OD set-up are
shown in figure 1.

Note: Check the contents of the package and compare it with enclosed standard package list (see below).

LIST OF STANDARD MC 1000 OR MC 1000-OD COMPONENTS
1. Power supply with the power cord
2. Main body of the MC 1000 consisting of:

e Water bath

e Water pump with voltage changer
e Cooling and heating unit

e Water level sensor

e Temperature sensor

e Air pump

e Control unit

e Main gas dispenser tube with manifolds
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A. Main gas dispenser tube Water level sensor

T 02 Coolingand heating unit

(behind the control unit) ! ! “ ! ' ! ’ !/1
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Fig 1. Components of the MC 1000-OD device. A) Front view of the MC 1000-OD. B) Components of the MC 1000 Cultivation
Kit. C-1) View of fully assembled and operating MC 1000-OD device. C-2) detail of humidifier bottle set-up is shown. C-3)
Detail of air pump connection is shown.

3. Cultivation Kit for set up of 8 cultivation tubes (For the complete list of cultivation kit components see
Table 1. on page 19)

4. Optical density sensors for each cultivation vessel (MC 1000-OD only)

5. CD with OD View Software for downloading stored OD and temperature measurements (MC 1000-OD
only)

6. Serial cable with USB adapter for data transfer or firmware upgrade (MC 1000-OD only)

7. DVD with demonstration video User’s Guide for Cultivation of Algae and Cyanobacteria in MC 1000-
oD

8. Instruction Manual and User’s Guide for cultivation

OPTIONAL ACCESSORIES/COMPONENTS

1. PWM Pump including plastic tubes and plastic connectors for automatic control of water level in the
water bath.

2. Cooling Unit AC-90 including plastic tubes, power cord and control cable for cooling the water bath
below ambient temperature (down to 15°C)

Note: MC-10000D device itself does not have temperature regulator built-in that would allow
regulate the temperature in water-bath below the ambient temperature. If high light intensities are
used, please be aware that the water bath temperature will increase even above the ambient room
temperature.

MC 1000-0OD built-in temperature regulator allows only to warm up the temperature inside the water
bath.

3. Spare Part Cultivation Kit

4. Gas Connection Module for establishing the connection between the Multi-Cultivator and an external
Gas Mixing System such as GMS 150 or an air pump (includes the valve and connectors). This module
is required if the gas supply to the MC 1000 is not via the air pump which is provide with the
Multicultivator
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DESCRIPTION OF THEMULTI-CULTIVATOR CONTROL UNIT FRONT PANEL

The device is controlled via front panel of the control unit with 4 LED lights on the left and 4 control keys on the
right (Fig. 2).

MULTI-CULTIVATOR

READY (@
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Systems
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t t
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Fig. 2: Multi-Cultivator front panel. 1) Four LED indicators. 2) Two line display. 3) Four control keys.

1. LED INDICATORS
Green LED indicator READY is lighting when the current temperature is equal to target temperature.
LED indicator HEAT is lighting when the heater turns on in the cultivation vessel.

Blue LED indicator COOL is lighting when the cooling spiral is cooling water in the cultivation vessel when the
AC-90 Cooling Unit is operating. Note: Without Cooling Unit AC-90 the minimal temperature in the MC 1000
will correspond to surrounding room temperature.

Red LED indicator WATER is lighting when the water level in the cultivation vessel drops under required level.

2. MAIN DISPLAY

The functions as shown in the main display are controlled via the main keys as described below.

3. MAIN KEYS
[M]: Used to move back in the menu tree or to exit the menu.
[S]: Used to move forward in the menu tree, to save the selection, or to turn ON/OFF.

[ A ]:  Used to move up in the menu or to add value.

(Y.

Used to move down in the menu or to subtract value.

See page 31 of this Manual for more information on Multi-Cultivator control.
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DESCRIPTION OF THE MULTI-CULTIVATOR REAR PANEL

The rear panel houses connectors for all connecting cables (Fig. 3).

4A || 4B 5 6//7||18||9

Fig. 3: Multi-Cultivator rear panel. 4A) Water pump cable. 4B) Water pump connector. 5) Multi-Cultivator MC 1000 label
with serial number. 6) AUX2 connector for PWM Pump. 7) AUX1 connector for AC-90 Cooling unit. 8) Power supply
connector. 9) Firmware communication connector. Detail description is below.

4. CONNECTION FOR WATER PUMP

Power cable for water pump (4A) should be plugged into the water pump connector (4B) prior to switching MC
1000 device ON.

5. IDENTIFICATION LABEL WITH SERIAL NUMBER

Each Multi-Cultivator MC 1000 produced has a serial number label that corresponds with the serial number of
the power supply unit provided together with the MC 1000 main body. Prior to switching MC 1000 device ON
make sure that the serial number of the Multi-Cultivator is the same as the serial number on the power supply
(Fig. 4).

MULTI-CULTIVATOR MC1000
Power Supply

SN-MC1000-009

Ll SP-200-24 | SP-75-12
outeut [IIEYRY 12.5 V

Fig. 4: A) Label from the MC 1000 .B) Label from the Power Supply of the MC 1000. Note the same serial
number.

Warning: Damage can occur when the power supply is incompatible with the MC 1000 device.

6. AUX2 CONNECTOR FOR THE PWM PUMP CABLE

Please note that the PWM Pump is not part of standard MC 1000 device. See page 17 for detail instructions for
use of the PWM Pump.

7. AUX1 CONNECTOR FOR THE AC-90 COOLING UNIT
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Please note that the Cooling Unit AC-90 is not included with the standard MC 1000 device. See page 13 for
detail instructions for use of the device.

8. POWER SUPPLY CONNECTOR

9. SERIAL COMMUNICATION CONNECTOR

USB connector with serial communication cable is provided as part of the MC 1000 package for connecting the
MC 1000 with the computer via serial communication connector. This connection has to be made for OD and
temperature data download to a PC or for any firmware updates.
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INSTALLATION

DEVICE INSTALLATION

To install the device properly, it is necessary to follow the proper sequence of the assembly instructions as

described below:

AUX 2 AUX 1 POWER

Multi-cultivator should be placed on a flat, firm and dry surface.
Make sure that the power supply is switched OFF.

Using the provided power cord connect the MC 1000 with the power supply. Plug the power cord of
the power supply (the thickest cable) into the round connector on the rear side of the Multi-Cultivator
labeled POWER (Fig. 5A).

MULTI-CULTIVATOR MC1000
Power Supply

Fig. 5 A) Rear side of the MC 1000 with the POWER connecter where power supply cord is plugged. B) Image of
the power supply device.

Connect the power supply (Fig. 5B) to a 110/230V outlet.

Plug the voltage changer of the water pump (Fig3-4A) into the water pump connecter (Fig.3-4B) in the
rear side of the MC 1000.

Switch ON the power supply.

Optional: Place the power cord from Cooling Unit AC-90 and the PWM pump into an electrical outlet.
Important: Let AC-90 unit stand in upright position for at least 12 hours before plugging it into power
supply! See below page 13 for detail instructions.

To set up the MC 1000 for the cultivation of algae and cyanobacteria follow the instructions provided
in next chapter on page 19.

LIGHT CALIBRATION

Lights of each manufactured MC 1000 device are factory calibrated. Lights are calibrated for 5 different light
intensities equivalent to 25, 50, 75, 90 and 100 %output of the LED lights.

In case the customer requires re-calibration the following steps should be followed for manual light calibration.
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e  Fill the water bath with distilled water to the top
e  Place cultivation vessel filled with distilled water in slot 1 (first slot form the left side of the MC 1000)
e Inthe control display unit go to: Settings>Calibration>Light 1

o  MessagelLED-V25% +1000 will be shown on the display. At this step lights are calibrated when the
intensity is 25% of the maximum LED output.

e  Place the light measuring device inside the cultivation vessel at a fixed depth in the center of the
vessel and measure the light intensity in umol.m'z.s'1 (KE). Set and save the acquired light intensity in
umol.m'z.s'1 (UE) by using S button and main keys on the control unit display. Note: For optimal
calibration performance, proceed with the calibration in dark room where no external light sources
can influence the measurement.

e  Confirm the set value by pressing S button.

e Continue according to the same protocol to set the light intensities for light 1 when 50, 75, 90 and
100 % output of the LED lights is set.

e  Follow the same protocol to calibrate all the other lights ensuring that the light measuring device is
placed at the same height and in the center of every cultivation vessel

Note: Please note that when all light are operating, light intensity measured in individual slots will be higher
due to the penetration of some light from the neighboring slots

12
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ACCESSORIES/OPTIONAL COMPONENTS

The function of the Multi-Cultivator MC 1000 may be enhanced by adding three optional accessories —Cooling
Unit AC-90 (Fig. 6A), PWM Pump (Fig. 6B) and Gas Mixing System (see GMS150 manual for its operation).

\ | B

Fig. 6 A) Cooling Unit AC-90. B) PWM Pump.

COOLING UNIT AC-90

Additional Cooling Unit AC-90 is designed to regulate temperature of water in the water bath down t015°C
with resolution of + 1°C. This device is valuable primarily when high light intensities are required for
cultivations in room temperature conditions as some heating of the water bath will occur from the high output
of the LED lights.

Cooling Unit AC-90 enables reduction of temperature in the water bath as compared to the ambient air
temperature. At laboratory temperature of 22°C, the temperature of water in the water bath can be lowered
down to 15 °C.

Please refer to following steps for the device installation.

COOLING UNIT AC-90 EQUIPMENT

Cooling Unit AC-90 package consists of:
e AC-90 water pump Power cord
e  Hailea HC-130A water chiller
e Two pieces of elastic silicon tube 8/6mm — 1m length
e One piece of elastic silicon tube 8/6mm — 20cm length
e  Six pieces of silicon tube fixing clamps
e  Two pieces of silicon tube reductions

e One piece of 110V/220V AC converter (optional)

13
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INSTALATION

1. Place the Cooling Unit AC-90 on a flat, firm and dry surface! Let it stand in upright position for at least
12 hours before plugging it into power supply!

2. For a safe and proper operation of the AC-90 cooling kit, switch OFF the Multicultivator MC-1000
device prior installing the AC-90 water pump.

3. Attach the AC-90 water pump to the right side of the MC-1000 using 2 screws provided on the side of
AC-90 water pump. AC-90 water pump is free of water now (Fig. 7A, B).

4. Plug the AC-90 water pump connector into the AUX1 output on the rear panel of the MC-1000
(Fig.7C). This connection maintains the powering of the pump and controls its function in remote
mode (MC-1000 controls the circulation of the water in water cooling circuit).

5. Connect the water circulation hose to the AC-90 water pump and MC-1000 cooling spiral (Fig. 7D, E).
First connect the short 20cm silicon hose to the lower WATER OUT port on the rear side of the water
pump. Important: Use the fixing clamps to secure the fitting of the tubing to the connectors. Connect
the second end of the 20cm tubing to the right top input of the cooling spiral.

6. Use the long 1m silicon hose to connect left output of the MC-1000 cooling spiral with the HC-130A
water chiller (Fig. 7F).

Fig. 7 A,B) Attachment of AC-90 water pump to MC 1000. C) Connection of AC-90 water pump into the AUX1
output. D, E) Connection of water circulation hose to the AC-90 water pump and MC-1000 cooling spiral. F)
Connection of MC-1000 cooling spiral with the HC-130A water chiller. G, H) Instalation of two port reductions
to the top of HC-130A. 1) Connection of the cooling spiral hose with the water chiller.
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7. To connect the water chiller, 2 port reductions must be screwed and fixed on the top of the HC-130A
(Fig. 7G, H).

8. Connect the cooling spiral 1m long silicon hose (described in fig. 7F of this manuscript) with IN port of
the water chiller (on the top left side of the HC-130A water chiller) and fix it by the fixing clamp (Fig. I).

9. Connect the OUT port of the HC-130A water chiller and WATER IN port of the AC-90 water pump

(upper port on the AC-90 water pump) with the last silicone hose and fix them by fixing clamps (Fig 8A,
B).

10. Put the Hailea HC-130A water chiller in 220V AC plug.

WARNING: ONLY 210-240V AC might be used. In the case of 110V AC power line use the 110V/230V
AC converter.

11. Switch ON the HC-130A water chiller by the main switch on the right side of the instrument. Front
display shows the actual temperature in the small water reservoir positioned inside of the HC-130A.
Read the attached HC-130A manual for more information.

12. Unscrew the top cover of the AC-90 water pump. This way you access the small filling tank of the
water circuit (Fig. 8C).

A\

HAILEA
nCcn
v au
ComeETy

I'0

Fig. 8 A,B) Connection of the HC-130A water chiller with the MC 1000. C-H) Description of individual steps for
filling of the water pump with the deionised water. I) Setting up the target temperature on the water chiller to
5°C.
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13. Switch ON the MC-1000 device. Set AC-90 water pump switch in the position FILLING (Fig. 8D). Blue
LED in the right side of the AC-90 water pump indicates that the circulating pump is operating.

14. Pour carefully approximately 1 Liter of deionized water in the water pump reservoir. Let the water be
pumped into the cooling system. Fill the water into the system the water returns from the WATER
INPUT port (Fig. 8E).

15. Let the bubbles leave out by short switching ON and OFF switch of the pump (ON in FILLING position,
OFF in the REMOTE position) and add the water into the filling tank. It must stay filled up to the
WATER INPUT port (Fig. 8F, G).

16. Screw back the top cover of the AC-90 water pump (Fig. 8H).
17. Change the position of the AC-90 water pump switch to the REMOTE position.

18. Set the required temperature of the water in the water chiller always to 5 °C. It is easily done by long
push of the SET button on the front panel. Afterwards (set value is blinking) change the temperature
to 5°C and confirm by the short SET push (Fig. 8l).

19. MC-1000 is now set to control automatically the temperature in the water bath by circulating the
water from the water chiller. Regulation is provided by the MC-1000. AC-90 water pump switch MUST
be in the REMOTE position.

20. Set the required temperature for cultivation in the control unit of the Multi-Cultivator and switch the
temperature control ON. Sensors>TControl>ON (Fig.9).

21. For the proper function of the AC-90 cooling device with the MC 1000-0OD it is IMPORTANT to
regularly check the water level in the cooling circuit. Water should be re-filled as described in Fig. 8C-H
when the water level in water pump reservoir drops to 50%. It is recommended not to let the water
amount drop below this level as the cooling unit will not operate properly and the required
temperature in MC 1000-OD may not be stable and increase.

22. Note: It is recommended not to leave the tank without the water. However the pump operation
without the water will not damage the AC-90 Unit. The water pump is prevented of overheating as it
is automatically switched off in the case when pump temperature rises up too high.

23. When Cooling Unit device is operating and the water bath is cooled down blue LED light indicator
COOL in the Multi-Cultivator control panel is lit (Fig. 9).

. MULTI-CULTIVATOR ®

e ‘ cp:::::::, (M] (a]
coo. @ | Instruments @ [:' j

WATER ()
www.psi.cz

) : )

Fig. 9 Display of the MC 1000 control unit when Cooling Unit AC-90 is operating.
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PWM PUMP INSTALLATION

PWM Pump automatically refills water in the cultivation vessel when water level drops below the required
level as detected by the water level sensor.

This device is recommended primarily when high cultivation temperature is required in the cultivation vessel
and faster water evaporation from the water bath occurs.

Please follow these steps for the device installation.

PWM PUMP COMPONENTS

as shown in figure 8A:
e  PWM Pump with remote control cable
e Silicon tubing with Luer Lock Fittings

Note: Check the contents of the package and compare it with the described package content (see above).
Component specifications can be found in Table 1. on page 18.

Fig 10. PWM Pump set up. A) PWM pump components. B) Connection of the “OUT” outlet of the pump with the inlet
placed in the lid of water level checking system. C) PWM pump cable is connected to AUX2 plug on the back
panel of MC1000.

INSTALATION

1. Use any glass or plastic bottle and fill it up to 1 liter with distilled water (f.e. water re-filling
(humidifier) bottle as shown on pg. 19 could be used; please note that additional water re-filling bottle
needs to be ordered separately and is not part of PWM Pump set).

2. Two longer pieces of silicon tubing of 35-40 cm are provided. One of them is placed into bottle filled
with water or connected to the port on the metal lid in case humidifier bottle is used as described on
pg. 20. End of this tubing is connected with the MTLL Luer Lock Fitting. This silicon tubing coming from
the water refilling bottle is connected via the MTLL Luer Lock with the “IN” outlet of the PWM Pump.
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3. Second silicon tubing (7) has MTLL Luer Lock Fitting on both ends. Connect one of the two MTLL Luer
Lock Fittings to the “OUT” outlet of the PWM pump. The second end with the FTLL Luer Lock Fitting is
attached to inlet placed in the lid of water level checking system as shown in figure 10B.

4. Insert the PWM Pump cable into the plug labeled AUX2 on the back panel of the Multi-Cultivator as
shown in Figure 10C.

5. Switch the PWM pump ON via setting in the control unit of the MC 1000: Settings>PWM Pump>ON.

IMPORTANT NOTICE

Make sure that there is always water in the water refilling bottle and the end of the silicon tubing inside the
bottle is always submerged in the water.

GAS MIXING

MC 1000 version with connectors for the Gas mixing system is an additional module establishing the
connection between the Multi-Cultivator and the Gas Mixing System GMS 150 or an air pump. The system
includes the valve and the connectors and can be used when controlled gas concentrations such as CO, are
required for the inoculum cultivation in the MC 1000 (Fig. 11).

Note: MC 1000 version with connectors for the Gas mixing system contains additional valve inside of the MC
1000 that is operating gas flow from the external gas mixing system. The control of the gas flow is done solely
by the gas mixing device. No specific operation and set up is required to be done in the MC 1000 control unit.

It is recommended to keep the MC 1000-OD air pump in the running mode (Settings>Air pump>ON) even if the
gas mixing system is connected to the MC 1000-OD. This allows stopping precisely the air flow during OD
measurements.

Fig 11. Rear panel of MC 1000 version with gas/air mixing module. Note the outlet (yellow) and inlet (blue) connectors .
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USER’S GUIDE FOR CULTIVATION OF ALGAE AND
CYANOBACTERIA

MC 1000-OD CULTIVATION KIT COMPONENTS

In the next section individual components are described that are delivered as part of the MC 1000-OD kit and
are required for the initiation of 8-multi-well culture cultivation