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Micro titer plates (MTP) are frequently used in the pharmaceutical industry, biotechnology,

medical laboratories and research institutions for screening procedures in order to analyse

test specimen using optical methods. The term MTP-reader describes an instrument used to

measure absorbency or fluorescence of solutions within MTP. A reader with a built-in

solution heating system is called incubator reader. Such a reader provides the possibility of

evaluating temperature-dependent solution properties.

Heating procedures for filled MTP are needed which, taking account of economic

circumstances, meet the following requirements: preheating time 1…2 minutes, preferably

from room temperature to 37°C as well as homogeneity and measuring incertainty of the

solution temperature of 0.1°C across the MTP. Therefore 3 main topics have been dealt with:

determination of the solution temperature, heating through different procedures and

development of an applicable heating strategy.

The solution temperature is determined by an optical thermometer containing a solution with

temperature-dependent absorbency or fluorescence. It has a measuring incertainty of 0.1°C

at 37°C, a variation range of 1.1°C at 35°C with repeated calibration curve and a drift of

-0.1°C after 20 minutes. The corresponding figures of the optical thermometer with

temperature-dependent fluorescence are: 0.15°C, 0.4°C and -0.59°C after 15 minutes.

No heating method could be found that met all the requirements completely. From all the

tested heating methods the indirect resistor heating is most suitable to meet the main

requirements. The use of high-temperature radiators is equivalent to this except for a little

worse homogeneity.

The application of other heating methods such as low-temperature radiators, dielectric

heating, cold infrared radiators or inductive heating is not recommendable due to various

reasons.

A heating strategy for indirect resistor heating was developed which enables reaching the

final temperature within the shortest possible time. It is divided into two phases. During the

first phase the highest available power is applied to the heater whereas there is no heating

process during the second phase in order to meet the requirements in the best possible way.


