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Implicit here is the assertion that the photons are emitted in the direction of motion of the electrons; we will discuss this point in  8. The maximum value is obtained when all the transverse displacements are set to zero, and so the brightness is
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		(penicillins, cephalosporins, nitrazepam, and chlordiazepoxide), imides (glutethimide and ethosuximide), and lactones (pilocarpine and spironolactone) [7, 9] The rate at which hydrolysis proceeds in each of the chemical groups highlighted above is a function of the chemical environment of the chemical group within the drug molecule Substituent groups can exert electronic, steric, or hydrogen-bonding effects known to affect the susceptibility of the chemical groups to hydrolytic degradation In fact, modi cation of drug chemical structure to control drug stability (though caution should be taken not to alter therapeutic ef cacy) using appropriate substituents has been used to solve stability problems The concept of Hammett linear free-energy relationship for the effects of substituents on the rates of aromatic side-chain reactions such as hydrolysis of esters has been reported and the principle has been used to produce and select the best substituents for allylbarbituric acids of optimum stability [9, 10].
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		While laboratory experiments together with the knowledge of chemical kinetics can be used to formulate a solution drug product at a pH of optimum stability (using appropriate buffers) for a drug whose hydrolytic degradation is catalyzed by hydrogen ion (speci c acid catalysis) or hydroxyl ion (speci c base catalysis), the known in uence of buffer components (called general acid base catalysis) in buffered drug products should be considered Failure to evaluate complete stability of the drug by determining the catalytic coef cients for speci c acid catalysis and base catalysis and the catalytic coef cients of buffer components will result in poor determination of the conditions for maximum stability of the drugs in solution Furthermore, the ionization of the drug should be taken into account in the determination of the pH rate pro le for a complete determination of the conditions of maximum stability.
. . . . .
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		Other strategies that have been used to stabilize drug products in solution involve the use nonaqueous solvents such as mono- and polyhydric alcohols (eg, ethanol glycerin, and propyleneglycol) which can change the dielectric constant of the system Micellar solubilization by surfactants and reduction in solubility (as exempli ed by increase in the stability of penicillin in procaine penicillin in the presence of additives such as citrates, dextrose, sorbitol, and gluconate) are capable of reducing hydrolysis of drugs in solution [9] The in uence of packaging on the stability of drugs and drug products will be examined in greater detail later in this chapter, but suf ce it to state here that the permeability of the packaging materials to gases and liquids should be considered for all types of dosage forms since it can lead to decomposition of the drug products due to oxidation and hydrolysis.
In the case of solution, leachables from container closure systems can alter the predetermined stability of liquid dosage forms For example, leaching of dioctyl phthalate, a plasticizer used in polyvinyl chloride (PVC) plastics, into intravenous solutions containing surfactants has been reported [11, 12] The potential adverse effect of the leached compound is twofold: on the safety of the patient and on the stability of the drug administered intravenously Under the consideration for the suitability for the intended use of any proposed packaging system, as indicated by the US Food and Drug Administration (FDA), compatibility (packaging components are regarded compatible with the dosage form if there is no suf cient interaction to cause unacceptable changes in the quality of either the dosage form or the packaging component, ie.
OX has the advantage that the relative ordering is preserved, although the absolute position within the string is not. The  nal method discussed by Goldberg (1989a) is the cycle crossover (CX). In this method the information exchange begins at the left of the string and the  rst two digits are exchanged. For our example, this gives cycle crossover ( rst step) offspring1W offspring2W [4 4 6 2 1 5] [3 1 5 3 2 6]
, leachable-induced degradation, precipitation, or changes in pH) and safety (packaging components should be constructed of materials that will not leach harmful or undesirable amounts of substances.
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