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 Key definitions and equations are provided along

Pharmacokinetics The database . . . .
with reference to practical clinical meaning:

’Equations

- Pharmacokinetics describe the interaction between an * The main pharmacokinetic topics relevant for UG and ettt il

organism and drugs administered to it — i.e. what the PG students are covered In detailed sections: e b el et o g bt o e o s

= Ck=VDx K., L/hour
fluid. Distribution of 40-50 litres tells us that the drug is evenly distributed throughout the tissues. Clearance 7 Cl: Ret L/NOU

Large volumes of distribution (>80 litres) suggest that the drug is concentrated in certain tissues.

body does to the drug - .

- . - . : ¥ | L i e . C . asma concentration =_C_= Dose/VDug/ml/or mg/m
. SEI:tI o 1 B E d=IC LI near FI h drimaco h:l I Etl Cs I'I - I'IE "I'I ]' ~! ]' 5 o ]' IE fl: Cel Concentration time zero (Cy)= this is the plasma concentration at time zero after a drug hasbeen : P e - =
administered. Glomerularfiltration=_GFR = Urine concentration x volume / plasma concentrationmlor L
e |t INnvolves grap hical representation of dru 0 data and the . Section 2 - Intravenous Infusion 02/08/2013 15:41 File folder T U RO W — infife = Ty 898/ K iy or hour
- = . . _ _ _ Clearance = the volume of blood (Cls) or plasma (Cl) that is cleared of the drug in a certain time( Elimination=-K,,=(InC;-InC;)/ T, -T: or K., =0.693/ T.,> min or hour
u S e Of C O m p I eX m at h e m at I C aI eX p reS S I O n S . 1 SECtl |:| r'l 3 - Interm |'I:I:Eﬂt Intr‘a'u.ren |:| |_| 5_ IrTI:I_I 5“ . [ ] : I_|3 i :I_l ]_ j ]_ 5:_ ]_ —| E 'I'-|: |: E | _minutes/_h(\)/tl;rs).lhisi_sllfelatedtoctlh(ezl\—/o\it:)meKofdistribution and the elimination rate constantan Zero order = dA/dT= K.
. . k k - iltration =is the filtration of the blood at the glomeruli. The speed at which this occurs estonier MRl ™
. . ; section 4 - Multiple Oral Doses 02/08/2013 1341 File folder i hemeniiagimsnindiboouin ST ulslnlinoe sy B BT
* The mathematical nature of the subject matter often - S : e TP e suymmgeyisem
.. . . . . section 5 -Two compartment models 02/08/2013 15:41 File folder s . S
means that clinical and pharmacological meaning is lost B R M oo o o Sraamdefiaun fasr A=A .
) _ ) . . Y AT -'I-l]_T' ]_5'__]_ - 1_. . alflife=thisis the time taken for the plasma concentration to decrease by half Ty, =0. Ko " lability
SECtI |:| rl E rl.'-l |:| rl LI rl EE r EﬂI_‘p’I"I"I E HI rl Etl I: 5- L ! Il_- i 1 1 | E |: |: E | This is affected directly by clearance and volume of distribution. An increase in VD causesan

and student feedback suggests a lack of understanding. | T increase nhl e, Haf e & siso increased by the decreaseofcearance.  able 1 ket e

Zero order=this is where the process isindependent of drug concentration ( ie slow release Relative = AUC.... = F.... X Dose / VD x K
preparation such as tablet or patch or slow intravenous infusion) (page 34 clark). Can be used to
describe absorption or elimination dA/dT=-K, Trapezoid rul

* In pharmacology (clinical and basic), pharmacokinetics * Concepts are covered thoroughly, with full explanation
IS a key aspect of the curriculum In terms of drug of graphs, formulae, provision of worked examples, « Students can check progress with interactive tests,
development, design and administration. links to other topics and reminders against common provided to complement each topic area:

. . _ errors all evident in the example below: .
 The aim of this QAA enhancement theme: developing Parameters of Linear kinetics Answer o2 decimal

. - . . , : e places
and SuppOrtlng the CurrICulum funded prOJeCt was to An Introduction to the Basic Parameters of Linear Kinetics - IV Next (|\/)
develop a database of Interactive, intuitive and e e e

various outcomesof a drug. Some of the bask parameterscalkulated

Question Answer

i nnovat | ve resources to su ort stu d ent I earn | N | Nt h | S from graphs arevolume of distribution, half lfe, elimination rate | | | From thistype of graph we can seemany things. We know that the drug The half life of a drug is 6 hours.What is the elimination rate constant?(per hour)
constantandclearance. These parameterscan tellusaboutthe drugs C, — . . has been adminigered intravenously asthereisa drug plasma - - = -
mode of action. ‘ e | , concentrationattime zero (C;). We also know that it followsfirst order The kel of a drug IS 0.56/ hOUf, what is the half |If€?(ln hours)
N elimination. Thisisbecauseastime increasesthere isaproportional .
ar ea_ On therightis a graphcreated from the plasmaconcentrationstaken ' “« ' decreaseinthe drug plasmaconcentration. If we know the Kel and CI Of d drug, Wh|Ch parameter can we deduce?
form a patient several hoursafter an intravenous injection. The values ——- , ! ! ! f ! The dose of a drug is 2.5mg, at time zero 40ng/ml reaches the plasma. What is the Vd? (in L)
from this graphcan be used to calculate several parameters, such as . C,
volume of distribution, half life, elimination constant and the l The Vd of a drug is 80L and the CL is 13 L/hour. What is the kel?(per hour)
. - clearance. T | | ™ : : e :
» The grant was used to employ a student intern with = || |T e B DR e
y These graphsare usually plotted on semilogarithmic paper. Thisis E - f d 2 h d e d li h : h | h =3
. =~ 100mg of a drug was given the Vd is 50L and the Kel is 0.56. What is the AUC (ug/ml/hour):
- - - becausethe plasmaconcentrationscan range from very high to very © R §
recent pharmacokinetic experience (Shelby Barnett) to ov s ommaessenoenameeror || 8 0 -
y examplelx 10® is &t E4Ser to handie than 0.000000001. For more t |
information on logs :
v
develop these resources. A
True or False (answer T or F) Answer
The volume of distribution (V) relatesto the distribution of the drug 1 = = = —
. (concentrationat timezero (C,)) withinthe body. A smallV, (<5 litres) | | | ‘ | j Sy | The half life is the time taken for the drug to be eliminated from the body?
I 2 is indicative of the drug being contained within the vascular system. A Taz ‘ . .
eS O u rC e d eS I g n volume ofdlstribut:onofaroundvlshtressuggeststhatthe drugis . | _ | , 4 , 1 < | The hlgher the Kel the shorter the half life?
Cosalinedinihe Saroct M kL DIINNIosof 46-20 IneatEwsus Y The volume of distribution is the distribution of a drug in the body at time zero?
thatthe drug is evenly distributed throughout the tissues. Large - ? =
volumes of distribution (>80 litres) suggest that the drug is The Clearance is directly influenced by the kel and the area under the curve?
concentrated inc€ - T - —r | | . . .
| (** units of V4 should always be in litres) g e e e e e e e e The CO is the plasma concentration at any time?
‘ 0 1 2 3 s 5 : 7 8 B - - -
o A S | m I e d es | n | n VO IVI n a h | erar C h Of | n te rl | n kl n Vfgg% I Tina hours I The area under the curve tells us how much drug has reached the plasma concentration over a time period?
p g g y g T; - Increasing the Clearance deacreases the Half life?
Inthis casethe doseis800 mg and the initial plasmaconcentration is 2 % 2 & 2 >
Increasing the Volume of distribution deacreases the Half life?

4 Clearance

r d h t - t h - n E I h n t h - I d b 60ug/ml. Both valuesneed to be converted into the same units.
Spreadasneets witni Xcel wasS cnosen as IS WOU e Therefore we can convert g o mg by multipiying G0by10% N Titres
V. =800 =13333 mi=1333 L The clearance tellsusthe volume of blood (Cl;),

most flexible, accessible and compatible with the aim. _— LTl T B B5sitnion sl PO | | |
P B » Currently available through University classroom PC

. By interlinking a variety of spreadsheet types (see below), * Precise relationships between parameters are access, work iIs underway to launch it through

an innovative and effective learning package was created: summarised In clinical context using accessible and MyAberdeen.
Intuitive diagrams to enhance learning:

ot ehael! * One of the original aims was to provide workbooks
designed information for students and the simplicity of the design means
sheets The relationship between clearance and CI=Tals bocyciesiance selected sections can be prOVided asS dad hard COpy

. h . . K.=Eliminationrate constant
volume of distribution on half life. %

V4= Volume of distribution exerCiseS asS reqUired -

We can see that lowering T,,; = Halflife
the V4 causes a decreasein

Definitions Worked examples halflife.
Clearance (L/hour) |vd(L) Kel (hours) |half life (hours) .
1 40 0.03 27.72 Increasing clearance CO n C I u S | O n
g 3.4 causesa fallin half
Flexible, interactive e T T | it
and complete large half life. , R —=IK .
leaening back ge B¢ S - — ] \  Feedback from the level 3 cohort given access
T T EYE N pyorewem—r suggest this is an invaluable resource.

distribution causesalarge

K Tals ' P ti ti A lar e Vclearancewill g ————— . ) )
il ol el i causes low halfif b ot el  Overall, these interactive, student designed resources

and when combined life is greatly increased.

witha low V,, halflife provide flexible, effective and independent support for

issignificantly

Clinical reflections el pharmacokinetic students.




