Day 3: Therapeutic Range
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Data Analysis

Data Analysis

The table bdow contains pharmacokinetic information for Bloxidone, an dternaive to Progen.
uppose tha a60-kg, 20-year-old mae patient isinjected (intravenoudy) with 1500 mg of Bloxidone.
Asumingthat atypicd adult has~36 mL of plasmaper kg of mass theinitid plaamaconcentration for
thispatient will be~690 mg/L.

1. Howlongwill the 1500-mgdosebeeffective?

2. If you increase the dosage, the drug will remain effective for alonger time. What isthe longest
possbletimethat thisdosecan bedfective?Useadiagram or graph toillugratethisscenario.

Property Progen Bloxidone

Half-life tyz (hre) 6.6 42

Timecongant,! (hrg

EffectiveLevd, EL (mg/L) 295 87
ToxicLevd, TL (mg/L) 2100 982
Homework

1. Supposthat you were on the dosng schedule described in the tutorid, but you accidentdly
took Progen ingead of Bloxidone. Would you be ok? Explain why by usng agraph and one or
two sentences

2. A pharmaceutica company decidesto I pills containing 1200 mg of Bloxidone. If you take
thexepillson thefour-g2ep dosng schedule above, how much should you weigh (at least)?
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Dosing Schedule
1. A dosngscheduleisspecified by:

a

b.

dos, D
period of doang, T

2. Concentration function dt) degpendson paameters

e

o 0 T

do D

period of doang, T
mass m

hdf-life ty.
aborption time, to

3. Condrants

a

b.
c. dogangperiod T should beconvenient for thepatient (T " 1.2hr9

Half-Life
Definition:

concentration can®exceed toxicleve (c< TL)
concentration should be abovethergpeuticlevd (c> EL)

y(tm):%y(o)

Rdaion totimecongant ! :

v

D€ =3
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Tutorial: Four-Step Dosing Schedule

Tomakeadrug effectivefor alonger timeN without poisoningyour patient N you can repest thedose
a regular intervas You mug dill be careful about prescribing the dose, however, because of a
phenomenon known as the Gocumulation effect.Oln the next two tutorias wed devdlop amodd of
theaccumulation effect and usethismode to find ssfe and effective dosesfor patients Thefird tutorid
dartswith asmple, four-2ep dosng chedule.

You will prescribe acertain amount of Bloxidone (d) for the patient to take ordly four times one dose
of d after breskfag (8:008) and another dose of d after dinner (6:00p), and then two doseson the next
day @ thesametimes Theabsorption timefor Bloxidoneis4 hours

1. You@ liketheBloxidoneto lag aslongasposible. What should d be?
2. Udngthisdose, how long (after theinitid absorption) will the Bloxidone be effective?
3. Prepareaplot of plasnaconcentration versustime.

1. Open anew filein Excd. To st up our modd in Excd, dart by defining the parameters of this
schedule. Notethat one of the parameters concentration, isdefined by an equation that depends
on two other parameters Ince g = d/ (plaamavolume) = d/ m/ (plaamavolume per body mass).
The@imeof doseQentriesin row 7 definethe dosng hedule.

- -
c4 " = = =C2/C3/0.036 Time, t Concentration,

6 O (., 10 (hrs) 5 c(mg/L) Dose 1 Dose 2 Dose 3 Dose 4
< B D E F 12 1
i Parameler‘s 13 2
2 |Dose, d (mg) 1500 14 3
3 [Mass, m (kg) 60 15 4
concentration, €0 (mg/L) 654.4 (=d/m/0.036) 16 5
5 [time constant, tau (hrs) 6.1 17 6
6 |absorption time, t0 (hrs) 4 18 )
7 |time of dose 0 i0 24 34 19 B
8 |time of absorption 20 9

2. Notethat row 8isleft blank, except for thelabd @imeof absorption.Q will explain thislater.

3. Déefinecolumn headingsasin the upper left image. CellsA11:A111 contain time pointsevery hour
for 100 hours The @oncentrationCcolumn will contan our modd@prediction.

4. Theother four columnswill caculatethe concentration of each dose by itséf. Weassumethat each
dose smply adds on to the previousdose, 0 the totd concentration function q(t) should be asum
of thefour individua @oseCfunctions Wewill do thissum at theend.

5. Each doseisaborbed a adifferent time, 0 wewill userow 8 to definethetime shift of each dose
function. Define an equation that caculatesthe time of absorption from the time of dose and the
absorptiontime.

e LTS L I ed i, vdw Linsy .l
6 |absorption time, tO (hrs) 4
7 |time of dose 0 10 24 34

time of absorption ! 4, 14 28 38

o

6. Clickon cdl C11 and useour modd equation to definethe 1# dosefunction:
(#us)
Dosg¢s)=ce © .Notetha thetime shift istas not to, because thetime lag s different for eech

dose function. Pay atention to the O some go in front of letters somein front of numbers, and
omein front of both. Check your equation with theleft image below.
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10.

11.

12.

13.

14.

= | =SCe4*EXP(-(sAL1-C5B)/sCs5) = | =5CS4=EXP(-($A11-F$8)/5Cs5)

Copy thisequation and fill to theright. Cdl F11 should look like theright image above.
Highlight thefour cdllsand fill down.

You now have four columns of numbers predicted from our mode above. Unfortunately, each
column predictsanon-zero plaama concentration even for time pointsbefarethelagtime In order
to makethesetimepointsO, wewill usetheanditional function.

Modify theequation in C11to read:

1 = | =IF($A11<C58,0,5CS4*EXP(-(5AL1-C58)/5CS5))

TheIF function tekesthe form OF(lagcal test vaueif true vaueif fals@OThelogical testin this
caeis BA11<C$8Cend it askswhether t islessthan the time of absorption for thisdose. If it is
then it hasn®been absorbed, 0 cshould beON thisisthevalueif true Oncewe get to row 15, the
logicd test will no longer be true, s0 the C15 will ingead take on the valueif false which isthe
equaion weorigndly defined.

Fill thisequaion down the res of column C. Then sdect the column and fill right to the other
three columns You should seethat theinitid cdlsin each column are 0, and only take on avaue
after they reech thetimeof absorption (tas) for thecorrespondingdose.

Time, t Concentration,

10 | {hrs) c (mg/L) Dose 1 Dose 2 Dose 3 Dose
o

1]

1]

o
6594.4
5B89.4
500.3
424.7
360.5
306
10 2559.7

In B11, define an equation that addsup thefour dosesin row 11. The SUM function workswell.
Then, fill theequation down theres of column B.

o

4
o
o
o
o
o
o
o
o
o
o
o

CoOoDOooOooOoo o
CoOoDOooOooOoo o

Plot concentration versus time. You should see the concentration spiking in 4 places with
exponentid decay in between. Theinteresingthingisthe sscond spikeishigher than thefird.

Concentration of Bloxidone on a 4-step dosing schedule
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Change the dose parameter d. Adjug it until the second spike isbedow 982 mg/ L. This hgppens
with d=1775mg (for a60 kg patient). Usngthismaximum dose, you can visualy ingoect the graph
to se tha the concentration fdls beow the effective levd (87 mg/'L) a t=53 hrs The time of
effectivenessistherefore 53b4 hrs= 49 hrs



