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All biological substances should be regarded as a potential source 
of infection! 
 
Wear gloves when handling blood, blood samples and objects 
contaminated by blood! 
 
Strictly follow the existing regulations pertaining to the handling and 
manipulation of reagents for laboratory use and blood samples! 
trument shall only be operated by trained specialists, who have been 
ed and trained in procedures using in-vitro-diagnostica.  
ust be familiar with the Instructions for Use and be able to work 
ngly in order to fully utilise the capabilities of the COAGULATOR. 

oduct is an in vitro diagnostic medical device. It complies with the 
ents of the directive 98/79/CE and the standards mentioned in the 

te supplied with it. These requirements and limits are designed to 
 adequate protection against unwanted interference in home, office 
ustrial environments. 
duct generates and uses high-frequency energy and may radiate such 
if the product is not installed and operated as detailed in these 
ions. 
ommend that you observe the different warnings on the instrument 
d mentioned in the documentation supplied. 

all warnings and notes affixed to the instrument or mentioned in the 
ions. 

tion in and modification of the product, not explicitly approved by the 
nt manufacturer, may result in a loss of functionality. The costs for 
ry repairs are to be borne by the user.  

ipment manufacturer is not liable for any damage resulting from 
d of the specifications stated in these instructions, damage caused by 
 of reagents and biological fluids or other action with the product not 

rmity with these instructions. 

ocessing equipment connected to the instrument, such as personal 
ers or printers, must conform to the EN 60950 or UL 1950 standard, 
vely. 
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Warning notes 

 
 
These instructions contain the information necessary for installation and operation of the COAGULATOR. 
 
 
Caution! It is recommended that the user conscientiously reads and understands these 

instructions to fully utilise the capabilities of the COAGULATOR !   
 
 
Meaning of the warnings used in these instructions. 
 
DANGER! This information is for your own safety.      
 
CAUTION! Information for optimal COAGULATOR use.   
 
Read and follow this information before using the COAGULATOR. 
 
 
 
 
 
 

Graphic Symbols 

Symbol Explanation 

 
Direct current (DC) 

IEC 417 

 
Alternating current (AC) 

IEC 417 

 
Direct or alternating current 

IEC 417 

 
Ground terminal 

IEC 417 

 
Protective isolation protection class II 

IEC 417 

I ON (mains switch) 
IEC 417 

 
OFF (mains switch) 

IEC 417 

 

Warning of a danger area 
(Caution, observe documentation) 

Black symbol on yellow background, ISO 3864 

 

Warning of dangerous high voltage 
Black symbol on yellow background, ISO 3864 

 

Warning of a hot surface 
Black symbol on yellow background, DIN EN 563 

 

Warning of a biological hazard 
Black symbol on yellow background, 90/379/EEC 
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Unpacking the COAGULATOR  

 
Check the packaging for any signs of shipping damage. 
 
Caution! If packaging or contents is damaged, put a claim in with the freight forwarder and notify 

the equipment manufacturer or your dealer. 
 
Open the packaging and remove the accessories and the instrument. 
 
Make sure the contents are complete.  
 
The following items are standard accessories for the COAGULATOR: 
  
- 500  Cuvettes 
- 500  Balls 
- 50  Reagent containers 20mm 
- 1  Bottle of Kaolin suspension 50ml 
- 1  Mains cable  
- 1  Ball dispenser 
- 1  Instruction manual 
 
Keep the original packaging for possible later transport. 
 
Caution! Direct or indirect damage to the instrument caused by using improper packaging during 

shipment, is not covered by the equipment manufacturer's liability or warranty.  
 

 
Location 

 
Select a location where the instrument is not exposed to direct sunlight, excess heat, humidity, dust and 
vibrations. 
To ensure that the measuring block's temperature control (37°C) can work properly, the room temperature 
should be between 17°C and 28°C.  
 
Place the instrument in a position that allows unhindered access to the power outlet at any time. 
 
Caution! Do not install next to water fixtures, baths, sinks, etc. 
 

Also do not place near centrifuges, washers, dishwashers, etc. 
 
Avoid close proximity to radiators or other sources of heat, etc. 

 

Page 4 of 20  



 
Installation 

 
Place the instrument on a sturdy, level surface and plug the mains cable into a power outlet.  
 
DANGER! The mains voltage must coincide with the technical specifications of the instrument. 

The mains circuit must have adequate fuse protection. 
The instrument must be connected to a properly grounded outlet. Only was removed  
If in doubt about mains voltage or the circuit in general, contact a qualified electrician. 
 

Caution! Do not connect other electrical appliances which may cause interference with the circuit. 
 

Do not set up the instrument near electrical appliances causing electric interference 
(appliances bearing no CE-label). 
 
Avoid connection to circuits where other appliances consume large amounts of current 
(for example centrifuges) or which turn on and off frequently (for example refrigerator, 
water bath, etc.). 
 
Ensure that other persons can not step on or trip over the power cord.   

 
All connections to the instrument should be made with the instrument turned OFF.  
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Use 

 
The COAGULATOR is a modern, semi-automatic measuring instrument for in-vitro-diagnostic blood coagulation 
analysis. The patented opto-mechanical measuring system determines the clotting time of blood- or citrated 
blood plasma by using the effect of a change in viscosity when the clotting starts.  
The ease of use, compact and efficient design, lack of a need for maintenance, as well as the integrated 
incubation positions for reagent and plasma make the COAGULATOR a dependable coagulation analyser for 
both doctor’s practices and small laboratories. 
 
The following clotting analyses can be performed with the COAGULATOR: 
 
 

- TPT  Thromboplastin time 
 
- PTT / APTT Activated partial thromboplastin time 
 
- TT   Thrombin clotting time 
 
- FIB   Fibrinogen according to Clauss 

 
- FAC  Factor definitions 

  
 
 
 
 

Functions of the COAGULATOR 
 
 

- Automatic start when reagent is added 
 
- Display of the result in seconds  
 
- Integrated incubation timer  
 
- Incubation positions for plasma and reagent 
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The COAGULATOR 
 

 
 

 
 
 
 

Rear side 
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The COAGULATOR (layout) 
 

1 Display  
Measuring time displayed in seconds (0.1 s increments). Incubation time displayed in seconds (1s 
increments) 
 

2 Temperature control  
Displays deviations in temperature: blinking "+" and "-" symbols. 
 

3 Measuring channel  
Samples are measured here. The measurement is automatically started upon addition of the reagent. 
The displayed time stops when coagulation is detected. 
 

4 Incubation positions  
6 samples can be incubated to 37°C. 

 
5 Reagent incubation  

Reagent is warmed up to 37°C. 
 

6 Key <START / STOP>  
Pressed once, this key starts a measurement. Pressed again, the measurement is stopped. 
 

7 Key <RESET>  
This key is used in the Main menu to: 
- Resets counter to zero (0.0) and adjusts the measuring channel 
- Interrupts the current measurement when pressed during a test 
- Stops the incubation timer when pressed while in the incubation mode 
"ADJ" blinks in the display during the adjustment phase 
 

8 Power switch  
Switches the COAGULATOR ON and OFF. 
 

9 Mains cable socket 
 
10 Fuses 
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The Measuring System 

 
Decades of experience in the field of coagulation measurement have led to the development of a system which 
combines the benefits of both optical and mechanical measuring techniques. 
The combination of optical scanning and mechanical movement of a rotating ball yields this opto-mechanical 
measuring system which is patented in numerous countries. It is extremely sensitive in every measuring range 
and can be used with all reagents. 
 
 

 
 
 
 
 
 
 
 
Optical components 
 
The light (2) from a tungsten lamp (1) passes through a diffusing screen which ensures equal transmission of 
light through the cuvette in the measuring channel. This light proceeds through the sample and is registered by 
the receiver (3). An electronic controller automatically adjusts the light intensity to the opaqueness of the 
sample. This adjustment allows for measurement of all citrated plasmas ranging from clear to lipemic. 
 
 
 
Mechanical components 
 
A stainless steel ball (4) is set into motion (5) upon adding the reagent. This starts the measurement. Besides 
ensuring a homogenous mixture of sample and reagent, the rotating ball also causes the developing fibrin 
strands, which begin to form at the start of the coagulation process, to bind together. This leads to a positive 
detection, especially in cases where the fibrin concentration is low (Please refer to the next page for further 
information.).  
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Ball function 

 
 
 

 
 
  1. 
 
 
 
 
 
 
 
 
  2. 
 
 
 
 
 
 
 
 
 
  3.  

without ball 

with ball 

Normal plasma 

Abnormal plasma 

Abnormal plasma 
with low Fibrinogen content 

 
 
 
 
 
 
 
 
 
 
1. Very good reproducibility through gentle mixing of the sample. Under normal circumstances, the solid 
coagulum stops the rotation of the ball. In this case, the concentration of the coagulum, influenced by the 
rotation of the ball, has little effect on the signal dynamics. 
2. With abnormal samples, the ball positions the coagulum in the optical light path. The difference in turbidity 
between the sample before and after coagulation develops a very large dynamic range. This leads to reliable 
detection at the start of coagulation. 
3. With low fibrinogen concentrations, the ball draws the developing fibrin threads out of the sample - practically 
wrapping the fibrin net around the ball. This concentration around the ball leads to a quicker brightening of the 
sample with a large, dynamic signal. 
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Starting 
 
1. Set the <POWER> switch (8) at the rear of the COAGULATOR to the "O" position (OFF). 
 
2. Plug the mains cable into the back of the instrument (9).  
 
3. Plug the mains cable into the mains socket outlet. 
 
4. Check that all cords and cables are properly connected. 
 
5. Turn on the COAGULATOR. Power switch (8) to the “I” position (ON). 
 
The software version, “1.02” for example, is displayed, 
the message “ADJ” flashes five times, 
the display jumps to “0.0”, 
the temperature display, “37° C”, is on, and the “-” flashes (2). 
 
After the Coagulator has reached its operating temperature (circa 10-15 minutes @ 23° C room temperature), 
the “-” ceases to flash and disappears. 
 
The coagulator is now ready for use. 
 

Turning the COAGULATOR OFF 
 
1. Turn off the COAGULATOR with the <POWER> (8) switch (to the "O" position). 
 
2. Remove all used cuvettes from the measuring channel (3) and incubation positions (4). 
 
3. Remove any reagent container in the reagent incubation position (5). 
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Incubation timer 

 
The incubation timer can only be started if the instrument is not actively measuring and if the instrument is ready 
for use. 
The incubation timer is activated by pressing the RESET key.  The display changes from “0.0” to “0” and then 
shows the time passed in seconds.  In order to tell the difference between incubation time and measuring time, 
the decimal point blinks. 
If a measuring time is currently being displayed, the RESET key must be pressed twice to activate the 
incubation timer. 
The incubation timer can be interrupted by pressing the RESET key again. 
 
Caution! The timer can not be started when a measurement is already activated! 
 
 
 
 
 
 
 

Preparation 
 
Refilling the ball dispenser.  
 
- Unscrew the tip of the ball dispenser. 
 
- Pour the balls from their container into the hand-held portion of the ball dispenser. 
 
- The tip is then re-screwed. 
 
- Turn ON the COAGULATOR with the <POWER> switch (8) on the rear side of the instrument. 
 
- The software version, “1.02” for example, is displayed. The message “ADJ” flashes five times and then 

jumps to “0.0”. The temperature display, “37° C”, is on, and the “-” flashes (2). 
 
- After the Coagulator has reached its operating temperature (circa 10-15 minutes @ 23° C room 

temperature), the “-” ceases to flash and disappears. 
 
- The coagulator is now ready for use. 
 
- Place cuvettes in the incubation positions and use the ball dispenser to add one ball to each cuvette.  

Note: The ball dispenser should be placed on the cuvette so that no ball can ricochet back out of the cuvette. 
 
 
Reconstitute reagent and control plasma according to the manufacturer's instructions.  
 
- Fill the reagent container with reagent and set it into the incubation position.  

Note: In order to reach the required temperature of 37°C, the volume in the reagent bottle must not exceed 4ml. The warm-up time 
required depends on the reagent temperature and may take 5 - 8 minutes.  

 
 Caution!  Always follow the reagent manufacturer's instructions! 
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Conducting an Analysis 

(Example of a PT - double determination) 
 
1. Reconstitute the PT - reagent as per the reagent manufacturer's instructions.  
 
2. Fill PT - reagent in the reagent bottle and heat up to 37°C in the reagent incubation position (5).  

Note: In order to reach the required temperature of 37°C, the volume in the reagent bottle must not exceed 4ml. The warm-up time 
required depends on the reagent temperature and may take 5 - 8 minutes.   

 
3. Place the cuvettes in the two incubation positions (4).  
 
4. Dispense one ball from the ball dispenser into each cuvette.  

Note: The ball dispenser should be placed on the cuvette so that no ball can ricochet back out of the cuvette. 
 

5. Fill patient plasma, 100µl each, in the cuvette.  
Note: Do not incubate in the measuring channel. 

 
6. Start the incubation timer using the <RESET> key (7). 
 
7. Place the cuvette (with the plasma) in the measuring channel after the incubation time has finished. 

Note: A minimum incubation time of 120 seconds is recommended (see Reagent Use).  
 
8. Close the protective cover. 
 
9.  Set the cuvette in the measuring channel after the incubation time has lapsed and press <RESET>. 

“ADJ” flashes in the display. This means the measuring system adjusts itself to the turbidity of the probe, 
Start is not possible. When adjustment occurs, display shows “0.0”. Measuring can be started. 

 
10. Draw up PT - Reagent (200µl) and pipette it into the cuvette. 
 
Caution!  Only insert the tip of the pipette approximately 5 - 10 mm. Do not insert it all the way!  
 
11. The measurement starts, and the time can be seen on the display. 
 
12. Upon the occurrence of clotting the measuring time is stopped. When the measuring time is determined, the 

value in seconds is displayed. These values are then manually entered in a reference curve and evaluated. 
 
13. Remove cuvette from the measuring channel and start the next analysis starting with item 6 or 7 

accordingly.  
 
 Caution!  For information regarding measuring result evaluation or conversion refer to the 
instructions provided by the respective reagent manufacturer.  
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Reagent Use 

 
The COAGULATOR works with all commercially available reagents, control plasmas or calibration plasmas for 
in-vitro-diagnostic coagulation analysis. 
 
All information necessary for reagent preparation and use is provided by the manufacturer in the instruction 
leaflet of the reagent being used. The same applies to the respective control plasmas or calibration plasmas.  
Always follow this information.  
Note: pay attention to the section on "Fibrinogen determinations according to Clauss"! 
In case multiple ways of conducting a test are described (e.g. for automated instruments), the instructions 
concerning manual performance of the test are decisive.  
An exception is the incubation time information. The information about the incubation time for manual 
performance refers to the use of a water bath. The efficiency of this incubation method is higher and cannot be 
equalled by an incubation block.  
A minimum incubation time of 120 seconds is, therefore, recommended. 
 

Evaluation / Reference Curves 
 
The measuring result is displayed in seconds - regardless if the type of test (TP, APTT, FIB, etc). This result is 
the basis for the evaluation. 
In the reagent user guides, the manufacturer provides detailed information regarding the measuring result 
evaluation and reference curve creation and handling. 
 

Quality Control 
 
Quality control is made by using special control plasmas or calibration plasmas. In the respective reagent 
instructions, the reagent manufacturers name the control or calibration plasmas required for performing a 
quality control.  
All information for preparation and use of the control or calibration plasmas is given by the manufacturer in the 
instructions for the plasma used. Always follow this information. 
 

Fibrinogen determinations according to Clauss 
 
The fibrinogen reagent must be used, in contradiction to the manufacturer’s instructions, with the BE Kaolin 
suspension. The volume is the same as mentioned in the manufacturer’s instructions.  
Remark: BEHNK Kaolin suspension - Shake well before use! 
 
Example: 
According to the instructions, the Fibrinogen reagent is to be dissolved with 1ml aqua dest. 
When working with the COAGULATOR, the Fibrinogen reagent has to be dissolved with 1ml BEHNK-Kaolin 
suspension. 
 
 
For routine measurements, the plasma is dissolved 1:30 . 
In case no clotting is detected, repeat the test with a 1:10 dilution. 
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Error description 
Symptom Likely Cause Explanation / Remedy 

 
Premature stop or bad 
reproducibility 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Particles in the sample 
 
 
 
 
 
Reagent not properly 
dissolved 
 
 
 
Mistake in preparing the 
sample 
Improper pipetting 
 
 
Cuvette is not completely 
inserted 

 
Remove the sample after the test has finished, and 
check it for large particles that could have interfered with 
the measurement. Always control empty cuvettes to 
make sure they are free of dust or other particles. Store 
cuvettes in a dust-free environment. 
 
Insufficiently dissolved reagents may cause the 
formation of flakes which are likely to interfere with the 
measuring process. Always pay attention to the 
instructions on the reagent manufacturer‘s packing slip. 
 
Control the plasma and reagent volumes. 
 
This may lead to the formation of bubbles which may 
interfere with the measuring process. 
 
Remove the cuvette from the measuring channel and 
control the measuring channel. The measuring channel 
must be completely empty, i.e., no dirt or balls at the 
bottom of the measuring channel. Re-insert the cuvette 
and press down lightly, assuring the cuvette is entirely 
inserted into the measuring channel. 

 
Measurement does not 
stop 

 
The system did not detect 
coagulation 

 
Control the sample preparation. If this occurs during a 
fibrinogen test, a lower dilution should be used. Particles 
and/or flakes in the sample can interfere with the 
automatic sensor adjustment. 

 
Temperature control “+” 
flashes 
 

 
The temperature of the 
measuring block is too high 

One reason may be exposure to direct sunlight or installation 
close to a heater/radiator, which provides additional heating of 
the measuring block. In this case, the location should be 
changed.  
Another reason could be the room temperature is too high (> 
30°C). 
If this is not the case, please contact your service 
representative. 

 
Temperature control “-” 
flashes 
 

 
The temperature of the 
measuring block is too low 

 
The instrument is exposed to a cold draught or placed near an 
opened window.  
The instrument should be relocated. 
If this is not the case, please contact your service 
representative. 

 
Display and "37°C" are 
not on. 

 
Instrument not turned ON 

 
Check the following:  
- “Power” switch at the rear of the instrument turned ON? 
- Is the power cord properly plugged into both the mains 

socket and the rear of the instrument? 
- Is the mains socket outlet ok? 
- Check the fuses. 

CAUTION! Has the outlet checked by a qualified electrician! 
If all of the above is found to be in order, then contact customer 
service.  
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Operational check 

 
Simulating a measurement is a simple and effective means of checking the instrument. 
 
- Place a ball into the cuvette and fill it with a minimum of 250µl aqua dest. or buffer.  
 
- Place the cuvette into the measuring channel (leave the light-cover open) and press <RESET>. The "ADJ" 

message blinks until the measuring system auto-adjusts to the sample. The instrument then displays "0.0", 
thereby signalling it is ready for use. 
 

- Start the measurement by sticking the tip of a pipette shortly in the cuvette (all the way to the bottom). 
Display starts measuring the time. The ball must move at the edge of the cuvette bottom. 

 
- Stop the measuring after approx. 10 seconds in the same manner as measurement was started. The 

display shows the “result” and the respective activities. The ball is stopped. 
 

To check the measuring time, you can use a stop watch parallel to the start and stop. 
 
 

Cleaning 
 
Remove the mains cable before cleaning the instrument! 
 
To clean the COAGULATOR, use a paper towel moistened with an alcoholic solution or wiping disinfectant with 
a pH value between 7.4 and 9.0.  
Any other detergents having a higher pH value may cause damage to the casing, measuring block or other 
components. 
 
Caution!  Do not use cleaners containing bleach or chlorine, as their pH value is normally higher 

than 9.0! 
 
 

Maintenance 
 
The COAGULATOR does not require periodic maintenance or adjusting. Calibration of the system is not 
required. 
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-  
Technical data 

 COAGULATOR  
Protection class I  
Working voltage 230V AC  -15 +10%  
Frequency 50 - 60Hz  
Power consumption 50 VA  
Fuses 5x20mm / 0.5A F / DIN 41661  
   

Dimensions 
 COAGULATOR COAGULATOR packed 
L x W x H (cm) 27.0 x 11.5 x 12.0 40 x 30 x 18 
Weight 2.4kg 4.0kg 
   

Required space 
L x W x H (cm) 40 x 50 x 50  
   

Operating conditions 
Operating temperature +17°C - +28°C  
Storage temperature +10°C - +40°C  
Relative humidity 80% @ 31°C - 50% @ 40°C  
Maximum altitude 2000m above sea level  
Maximum heat output 25W  
Overvoltage class  
according to Annex J, EN 61010-1:1993 

II  

For use in: Indoor use in residential areas, commercial dwellings and light industrial 
environments 

 
Sample volumes 

(Plasma + Reagent) 
Minimum 200 µl  
Maximum 400 µl  
 

Accessories 
 Article number  
Cuvettes + balls, 1000 050-140  
Cuvettes, 1000  050-110  
Balls, 1000  050-310  
Reagent containers 20mm, 100 050-510  
Kaolin - Suspension 50ml 050-925  
   

Spare parts 
 Article number  
Ball dispenser 051-010  
Mains cable, 230V 353-001  
Mains fuses, 0.5 AF  218-012  
Instruction manual 960-001  
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Glossary 
 
 
 
Clot   - Short for clotting 
 
Coagulation  - Clotting 
 
Display   - Area displaying information 
 
Incubation   - Heating-up period prior to measuring 
 
INR   - International Normalised Ratio 
 
ISI   - International Sensitivity Index 
 
Ratio   - Ratio of the patient value (seconds) to the normal value (seconds) 
 
Reconstitute  - to prepare, dissolve 
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Reagent Distribution  
 
 
bioMérieux 
 
Roche Diagnostics 
 
Dade Behring 
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Declaration of conformity 
 
 

It is hereby confirmed, that these products comply with the European directive: 98/79 EC 
IVD, according to Annex III excluding Item 6. 

 
    
 

Manual Coagulometer 
Category: 06  

Product Code: EMDS 23-04-01  
Manufacturer Code: DE/0000041054 

 
 

Coagulator 1 
REF:  010-101 

COAGULATOR 

REF:  010-201 
 
 

This declaration is endorsed by the manufacturer; 
 
 

Kommanditgesellschaft 
Behnk Elektronik GmbH & Co 

Hans-Böckler-Ring 27 
D-22851 Norderstedt 

GERMANY 
 
 

Safety Manager 
Wolfgang Pagels (behnk@behnk.de) 

 
 

submitted by: 
 

Pete Letsinger 
Quality Assurance Manager 

 
 
 
 
Norderstedt, 2003-11-14 
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