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3. DESCRIPTION 



The physical-chemical properties of mastitis milk are notably different from those of normal milk from a healthy cow, allowing the detection of mastitis based on the electrical conductivity of milk in a sample.  The operating principle of MastiTester was developed based on comparative research of the conductivity of milk from cows known to be known and milk from those known to have mastitis.  

The conductivity of mastitis milk exceeds normal levels by 5-10 % (subclinical) and more, depending on the stage of disease (purulent - up to 100-200 %).  The high precision of this device allows the detection of mastitis in its early stages (subclinical mastitis), before “mastitdim” is produced.  The MastiTester – is a portable battery operating electronic device.  This portability allows its use not only on  cattle-breeding farms with multiple facilities, but also in pastures etc.  The MastiTester consists of a measuring cup with embedded electrodes, a built-in electronic unit with LCD screen, and a handle enclosing a standard 6F22  battery and the on/off switch.  The housing is made of polypropylene, resistant to most chemicals, shock, breakage and flame.  It is water resistant, for easy washing and cleaning. 

The device cannot produce an electrical spark.





1. On/Off switch

2. Cup for milk

3. LCD display
it clean and free from injury, physical abuse or extreme temperatures (>125˚F).
8. BATTERY REPLACEMENT

To change the battery, first clean all surfaces of the MastiTester.  Turn the device over, then remove the screw from the small cover on the back side.  Open the battery compartment, remove the battery from inside the device, and unclip the battery terminal harness.  Clip the harness onto a new 6F22 battery, and insert the battery into the battery compartment.  Replace the cover and replace the screw. Ensure the rubber gasket is correctly in place.  If the gasket is not seated well, the unit will not be air-tight, and milk and other liquids can enter and damage the unit.  Do not open the housing of the MastiTester.  The device does not contain parts requiring maintenance.  If the unit does not work correctly, return it to the manufacturer for repair or replacement. 

9. STORAGE AND TRANSPORTATION INSTRUCTIONS

Prior to long-term storage, it is necessary to wipe the electrodes with methylated spirits and a clean cloth or tissue (or similarly with kitchen detergent), and rinse off.  After rinsing, the electrodes should dry at room temperature.  Remove the battery.  The device should be stored at a temperature of from 32 - 105°F.  It is recommended that relative humidity be 80 % or less when stored for extended periods at temperatures above 80°F.

There are no special packaging requirements for shipping or transportation of the MastiTester.  Temperatures ranging from –58 to 125°F are acceptable.  When transported by a marine carrier, the devices should be packed in sealed polyethylene bags, where a silica gel packet (desicant) is placed.

10. Manufacturer’s  warranty
The manufacturer guarantees that the Mastitis Detector “MastiTester” will perform as described in this literature.  The warranty period is 12 months from the date of sale, but no more than 24 months 

large number of cows have milk readings below 300 units and that have had been ill with mastitis, there can be a long time with readings of more than 500 units even after recovering, because of an inflammation in cow’s Ferri lactase.  In the large herds with frequently high readings, the mechanical inspection of the milking machines is recommended, as wide-spread high readings throughout the herd can indicate problems with the milking process.

Although there is a direct correlation between somatic cell count and the MastiTester’s readings, the MastiTester cannot be used for counting somatic cells.  The somatic cell count of milk is an insufficient diagnostic tool for determining mastitis.  Udder health disorders may be present even with a low somatic cell count.  There are other infections, which cause only minimal increases in the somatic cell count and as they multiply, they cause inflammation of the udder.

7. CARE & CLEANING

Milk does not wet or stick to the polypropylene cup, and any small droplets remaining after shaking the MastiTester clean are too insignificant to materially affect the next reading.  When used repeatedly during one session, rinsing the cup between testing quarters or between cows is not usually necessary.  Rinse the cup with water whenever subclinical mastitis has been detected in a milk sample to avoid affecting the next reading.  Rinsing with water, to prevent the milkfat from drying on the terminals, is necessary when the detector is not in constant use.  After use and before storing the MastiTester, clean the electrodes and cup with methylated spirits or detergent, rinse with water, and then dry.  Store in a dry place at normal room temperature.  Do not use an organic solvent or gasoline for cleaning surfaces of the device.
The  MastiTester is a highly sensitive electronic instrument, designed to accurately measure very small changes in milk’s electrical resistance. The instrument has been designed for use in the open hostile environment of the milking area and is sufficiently robust, shockproof, and waterproof to resist most normal working conditions.  However, as a sensitive electronic instrument, its accuracy is best maintained by keeping 
4. OPERATION 


First, make sure that the electrodes in the cup are clean.  To turn-on MastiTester, press the button "MastiTester" until the LCD display comes on.  When switched on with no milk in the cup, the LCD should display a reading of from “000” to “005”, indicating that the battery is connected and the instrument is active, but no measurement is being taken.  Numbers higher than “005” usually indicate that the electrodes are dirty and must be cleaned.  Contamination of the electrodes 1) with oil film from fingers during handling or examination, or 2) with dried milk fat can result in incorrect (high) readings.  

When required, clean with methyl alcohol and a clean cloth or tissue (or similarly with kitchen detergent), then wipe with a dry cloth.  When heavily contaminated or encrusted, use a toothbrush to scrub it off.  The continuous display of three dots (between the second and third categories on the indicator) indicates a low battery.  Measurements with a low battery will result in incorrect readings.

5. MEASUREMENT PROCEDURE

A minimum of 15 ml of milk is required for an accurate test.  It is important that the milk sample must be taken from the first foremilk from each quarter. Milk samples taken later will give slightly different (lower) readings, as this milk comes from other parts of the quarter that are often uninfected.  

Once the sample is in the cup, press the ON/OFF switch until the measurement reading is displayed on the LCD screen.  Once the finger comes off the ON/OFF switch, the power turns off automatically to conserve the battery.    
1. Hold the measurement cup under any teat, and squirt some milk
 directly into the cup. 
2. Press the ON/OFF switch and hold for 1-2 seconds until the readout on the LCD stabilizes at a three-digit number. The measurements must be made promptly after filling the measurement cup, because temperature has an influence on readings.
 3. After noting the readout, first turn off the power switch, then pour out the sample and shake out any milk remaining (if necessary).  It is necessary to test each teat separately. 

6. INTERPRETATION OF RESULTS 


The MastiTester has a wide numerical scale of readings on the LCD  (1 - 1999).

1. Readings below 450 units: The milk sample is of high quality and is healthy. The incidence of subclinical mastitis is very low.

2. Readings between 450 and 600 units: A progressively increasing incidence of subclinical infection as readings increase within this range.

3. Readings over 600 units: This is an indication of a rapid increase in the severity of infection, as subclinical mastitis progresses to clinical states. This is typified by somatic cell counts rising from less than 1 million up to many millions.

However, research indicates that there is no fixed point delineating the presence or absence of mastitis.  Only after research over time, in each specific case, is it possible to observe with certainty the presence, increase or decrease in the degree of inflammation.  It is recommended to keep a record in a log-book of MastiTester readings for the entire herd, to determine normal levels.  To determine the boundary of "healthy milk vs. subclinical mastitis", it is necessary to test a sample with «mastodon» or «dimastin» when used as directed.  With «mastodon» or «dimastin», a MastiTester reading of 450-500 indicates healthy milk, while a reading of 600 or more indicates a positive test result.  Thus, it is possible to determine the correlation between the increase in conductivity of milk and likelihood of the incidence of subclinical mastitis.  Again, there is no fixed point or test reading where mastitis is definitely present, or not present.  Rather, there are increasing or decreasing degrees of infection as resistance changes. 

Each animal ought to be treated individually, therefore slight variations from typical results presented in this instruction manual do not necessarily indicate illness.

To accurately evaluate udder health and detect subclinical mastitis, simply observe the readings and variations of results typical for the given cow.  Milk-fat content, and feed quantity and quality affects the magnitude of MastiTester readings.  Fatty milk gives above average readings.  Older cows (e.g. 9 years or older) physiologically have increased levels of salt and somatic cell counts in their milk, and can often have higher readings compared to younger cows, even though they are healthy.  It is important with such older cows to compare milk measurements from all four quarters - if three quarters should measure 450 units and one 590 units, then there is a risk of infection in the higher reading quarter.
For determination of subclinical mastitis, it is very important to compare the differences between individual quarters of the same dairy cow.  For example, for dairy cows with average readings ranging  between 450-550, only a rise over 600 units is an indication of a mastitis condition.  For animals with typical results in the range 400 - 500, a reading over 550 units is an indication of a mastitis problem.  

In the chart below, there is a threat of subclinical mastitis in the 3rd quarter for both animals, indicating the need for monitoring.  Quarters showing readings of 600 units or more should be regularly monitored, as any rapid increase in reading is an indication of increasing infection or mechanical injury. 
	      Quarter №
	1
	2
	3
	4

	1
	450
	500
	600
	500

	2
	400
	500
	570
	450



Illnesses other than mastitis, pharmaceutical procedures as well as heat may influence readings.  

The recommended interpretations given in the instruction manual are not applicable in such cases.
Dirty, fat-coated electrodes negatively influence readings. The first step to take when higher than normal results occur is to thoroughly clean the electrodes of any fat, and repeat the test.  
Cows should be examined at established intervals.  The data obtained from these measurements establish the norm for each cow, providing the basis for determining which are infection-threatened cows, and which should be more thoroughly investigated.  In herds where a 
from the date of manufacturing.  The manufacturer reserves the right to modify the MastiTester, agreeing not reduce or relax technical parameters and operational qualities.

The manufacturer will repair, free of charge, any damaged or defective MastiTester during the warranty period, absent mechanical damage.  After receiving a damaged or defective customer unit along with the proof of purchase receipt within the warranty period, manufacturer will return to customer his repaired unit or a new one.  Devices for repair or under warranty should be mailed to the manufacturer at the following address:

Petrolaser Ltd. 

Stachek 47. Saint-Petersburg, 190020 Russia

Tel/fax +7 (812) 325-2385, 336-3593
The manufacturer certifies that the enclosed Mastitis Detector “MastiTester” unit with serial number №_______________ complies with  technical  documentation requirements TU 4215-024-45543376-2003 and is  ready for operation.

Produced:  __________________, 20____ 
ACCEPTANCE CERTIFICATE

Enclosed Mastitis Detector “MastiTester”
Manufacturer  quality  control: ____________________________________

                                                                                                       STAMP
 1. INTRODUCTION

Mastitis, or inflammation of the udder, is one of the most important and expensive problems in dairy farming today. 
Subclinical states of mastitis are particularly dangerous.  In this state, milk looks normal and the udder or quarter affected appears healthy.  But subclinical mastitis can rapidly become clinical mastitis or can continue at subclinical levels, affecting milk production, milk quality, and can spread infection to other cows in the herd. 
Research carried out over many years has established that the development of subclinical mastitis is accompanied by a rise in the level of chlorine ions in the milk, which reduces its electrical resistance. Since the discovery of this relationship, electronic methods of testing for subclinical mastitis have become widely accepted and practical. 

This relationship between milk’s electrical resistance and the health of the udder is the basis of the mastitis detector “MastiTester” designed by PETROLASER Co.  Its simplicity of use, speed, low power usage, rugged construction and overall functionality, combined with a large, wide-scale digital readout, has resulted in the success of the PETROLASER MastiTester over competitive devices.

2. SPECIFICATIONS

	Dimensions (in)
	8 x 4 x 1.5

	Weight (lbs)
	1.0

	Measurement range (units)
	0 - 1999

	Measurement accuracy (units)
	1

	Power supply
	6F22  Battery

	Average working life of battery (hrs) 
	100

	Expected life of tester (hrs, minimum) 
	5000

	Service life of electrodes (hrs, minimum) 

	1500

	Average operation work life, years, not less than
	5

	Operating temperature (˚F) 

	50˚ - 104˚



     1   





- 6 -








       


            2








           3








            1 





     2  





     3  





     4   





     5   





     6   





     6 





     8   





























     7  
































