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Figure 1 - Typical location of data loggers in a pallet racking storage area
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Figure 2 - Typical location of data loggers in a walk-in cold room
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AFPLICATION OF MEAN KINETIC TEMPERATURE

See Phanmaceutical Stability ( 1150 for the definition of mean kinetic temperature (MKT). MKT is usually higher than

the arithmetic mean temperature and is denved from the Arrhenius equation. MKT addresses temperature fluctuations
during the storage period of the product. The mean kinetic temperature, Ty, Is calculated by the following equation:

-AH

T, = R
K = BT -AH/RT, - IR ]
e AH /BT, te AH(RT, + te AH | RT,
In(

)

L

in which AH is the heat of activation, which equals 83.144 kJ per mol (unless more accurate information is available
from experimental studies); R is the universal gas constant, which equals 8 3144 = 102 kJ per degree per mol; T, is

the average temperature, in degrees Kelvin, during the first time period, e.g., the first week; T is the average temperature,
in degrees Kelvin, during the second time period, e.g., second week; and T is the average temperature, in degrees

Kelvin during the nth time period, e.g., nth week, n being the total number of temperatures recorded. The mean
kinetic temperature is calculated from average storage temperatures recorded over a one-year period, with a minimum

of twelve equally spaced average storage temperature observations being recorded (see Pharmaceutical Stability { 1150

) _ This calculation can be performed manually with a pocket calculator or electronically with computer software.
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n=hR2

AR = 0,000 K

T, Ta T,=7R 0=7731+76=7081K

R=00083144 kJ Klmal®
AR = 33144 kJ per mol
~AH
T, = R —

g AT g AR e
i )

H

-10,000K

52 " E—.-'l."f fR o 298
In
( 7 )

—10.000K
53 w E—Efﬁ-.‘i’liﬁ

inf )

” 52
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According to MHRA: "Mean Kinetic Temperature (MKT) should not be used to compensate for
poor temperature control of storage (or transportation) facilities. It may be applied in
situations where control s good but where occasional excursions may be encountered. (J.
Taylor. ‘Recommendations on the Control and Monitoring of Storage and Transportation
Temperatures of Medicinal Products’ The Pharmaceutical Journal (vol 267) July 2001).

Itis not possible to obtain a meaningful MKT value from daily readings of simple max / min
thermometers as temperature fluctuationis not a linear function. It is noted that some data
loggers and building management systems are capable of recording multiple temperature
readings over a time period and some offer the function of calculating the MKT over a given

time period.
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USP <659> PACKAGING AND STORAGE REQUIREMENTS

Mean kinetic temperature not to exceed 25'.
Excursions between 15" and 30" (59° and 86° F) that
are experienced in pharmacies, hospitals, and
warehouses, and during shipping are allowed.
Provided the mean kinetic temperature does not
exceed 25° transient spikes up to 40° are permitted
as long as they do not exceed 24 h. Spikes above 40°
may be permitted only if the manufacturer so

instructs.
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ICH Q1A(R2)

2.1.7.1. General case

Study Storage condition Minimum time period covered by
data at submission

25°C = 2°C/60% RH = 5% RH | 19 months

Long term* or
30°C = 2°C/65% RH = 5% RH

Intermediate** | 30°C = 2°C/65% RH + 5% RH 6 months

Accelerated 40°C £ 2°C/75% RH + 5% RH 6 months

*It is up to the applicant to decide whether long term stability studies are performed
at 25 £ 2°C/60% RH = 5% RH or 30°C + 2°C/65% RH = 5% RH.
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