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< Monitoring and determining the stability of drug substances and drug products . Arrhenius MOdeI_' K_mg Kung F“”Q (1984) Nonlinear Moc_lel (Klng Kung Fung) |
are critical activities in the drug deve|opment process. Stabmty studies are by » Kinetic rate-based I‘eparametel‘lzatlon of the Arrhenius model - CompUtatlona”y Intensive, convergence can be an issue
nature long (months to years); therefore, it is important to develop models that » Accommodates zero and first order kinetic models - Fixed initial and rate constants not explicitly estimated
I aII(_)w pharmac_eutlcal scientists to Q_btaln chemical stability mfo_rmatlon fast and > Nonlinear regression analysis employed to provide parameter estimates of _ Avoids the complications of the two-stage approach
reliably. For this, accelerated stability protocols and mathematical models have shelf life, E, and C,. > ASAPDII
. .. . . : 1 rrm
been developed for rapidly obtaining the necessary information to determine the — Allows direct statistical predictions shelf life using observed values of drug content, time and prime | o _ o
shelf-life of the product. Shelf-life of a pharmaceutical product is the period of temperature - User defined fitting options for error estimation
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» Accelerated Stability protocols consist of exposing drug substance and drug

The King-Kung-Fung (KKF) model modified to describe the formation of degradant: - Inconsistent comparability with standard statistical approaches
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Comparison of shelf life estimates (days) from ASAPprime , KKF and Garrett

product to different combinations of high temperatures and humidity levels. The Let T=298°K (25°C) Dataset Condition ASAPprime Two -Stage
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temperatures range typically from 50°C to 80°C and the humidity can be as low [ Ae—RETaTHBxH = > A = kyoq 603298%<R__B><60 Zer o Order KKF Garrett
as 10% to as high as 75%. The exposure time can range from less than 7 days to LA \ Deg 1 25C/60%RH 164 127 (72) 122 (56)
3 months; however, most protocols last 14 to 21 days. Ea( L 1)+B(H—60) . _Q-D 30C/75%RH 32 28 (17) 26 (14)
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< The shelf-life is obtained by extrapolation from the high temperature/humidity TH 729860 sL 30C/75%RH 109 627 (382) 473 (401)
based protocols; hence, it is imperative to understand the underlying statistical Assuming zero order kinetics, total degradation is: o _ _ _ _
models and science of the experimental protocols/models applied to get the Dy = Do+ kpy X t > The uncertainty limits generated by ASAPprime depend on iterative calculations of

helf-lif + isoconversion times (time to reach specified limit). It's not clear that they correspond to a

Shefi-iite. 0—D = P frequentist confidence limit.
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“ This poster compares two statistical approaches with a commercial program to D, =D, + . Xt XeR x(298 T)+BX(H %0 4 ¢ > Point estimates of zero order models are comparable in 1 case, not in another.
obtain the necessary parameters to estimate the sheli-life of pharmaceutical 1 » The algorithms used by ASAPprime can result in outcomes different from those predicted
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| Arrhenius Equation | Linearized Extended Arrhenius Model li} | Summary
Named for Svante Arrhenius (1903 Nobel Laureate in Chemistry) who established a Two-stage approach (Garrett,1955 . :
relationship between temperature and the rates of chemical reaction J PP o ( . ) % Accelera?ed StUdy mOde_IS are bemg reassessed and updated
c Assume a zero order kinetic model through linear and non-linear models
_a g L :
k. =k (T) _ Ag RT » Stage 1 : fit a pseudo zero order kinetic model to the concentration measurements 0 The Garrett two stage method has been updated to reflect current technologies
T versus time: . . -
_ , ing, Kung and Fung model has been extended to include a humidity term
Dt—Do+kht d King, K dF del has b ded lude a humid
T — BT,

where kr = Degradation Rate  ASAPprime shelf life estimates can be different from Garrett and KKF estimates and

(+) if degradant is meqsured; (—) if APl is measured; Common initial D, induces correlations between will be the subject of further study
the rate parameter estimates

A = Non-thermal Constant

E. = Activation Ener . : : : : : :
) » » Stage 2 : Model the rate estimates according to Arrhenius relationship: * Technology Is evolving rapidly which will require more

R = Universal Gas Constant (8.314 x 10 kJ mol™ K+) c o1 sophisticated statistical modelling to assess uncertainty in the
T = Absolute Temperature log k- =log A+ Ea T +B-h expiration dating estimates
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