[Opgaver vedr. radioaktivitet

¥ Opgave 1 (fysisk henfald)

Isotope Half-life
Strontium-90 28 years
Caesium-137 30 years
Plutonium-239 24,000 years
Caesium-135 2.3 million years
lodine-129 15.7 million years

Kilde: https://climatechangeandstates.wordpress.com/2011/05/24/can-we-nuclear-power-to-a-green-
future-2/

a) Opstil forskrift for henfaldet af Strontium-90, hvor man har 100 g af isotopen til start.
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b) Hvor meget er der tilbage af stoffet efter 10 ar, efter 100 ar, og efter 1000 ar?

NB: Der egnskes forskrift pa alle 3 former: b-a ! , h-e k! ,b- (% )

c¢) Hvornar er der 1 g tilbage?

Y Opgave 2 (biologisk henfald)

Ud over det fysiske henfald af en radioaktive isotop, sa taler man ogsa om biologisk henfald.
En del af stofferne udskilles igen af kroppen via mange processer: udanding, fordampning, urin,
faeces (....), osv.

Las nermere: http://en.wikipedia.org/wiki/Biological half-life

I AT1 om alkohol var der tale om en 0. ordens proces, dvs. alkoholindholdet aftog linezrt imod 0.
Hvis der er tale om en 1. ordens proces 1 kroppen, sd er formlerne ngjagtig som ved fysisk henfald.

Emnet hedder "Pharmacokinetics" pé engelsk.




Pharmacokinetics A

Methadone is a highly lipophilic drug that is rapidly absorbed with extensive tissue
distribution.? Unlike morphine sulfate, methadone has no active metabolites and
hepatic metabolism has no significant effect on methadone concentrations, clearance,
or clinical diSpDSitiDﬂ.3 It is predominantly excreted in the feces, however, acidification
of the urine will increase renal excretion. It has a prolonged and wvariable elimination
phase with a plasma half-life that ranges between 4.2 hours and 130.0 hours,
depending on the literature that is reviewed. 248

The mean plasma half-life of methadone is probably 15 to 60 hours. though even this
range is extremely variable and dependent on single versus multiple dosing, individual
adipose stores, and protein binding. This wide wvariation in half-life contributes to
methadone's potential for toxic accumulation and has created difficulty  with
appropriately and easily dosing this medication.

Methadone has a rapid onset of action, with analgesic effects occurring within 20 to 60
minutes and an analgesic peak between 2.5 and 4.0 hours. Its oral bicavailability,
though variable, generally exceeds 80%. It binds with mu, delta and to a lesser extent
kappa opioid receptor sites. Figure 17 categorizes the opicid family.

Lad os antage, at halveringstiden er 24 timer.

a) Angiv procentdelen, som er tilbage efter 1 uge.

b) Hvornar er der 10% tilbage?

Y Béade biologisk og fysisk henfald

Hvis der bdde er tale om fysisk og biologisk (eksponentielt) henfald, s findes den samlede
halveringstid efter folgende (som altid gaelder for parallelle processer):
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