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Profiles of 250 Common Drugs
Quick Reference

This quick reference was produced to save time.

It shall give all those working with the containing or related
substances a quick impression of the pharmacokinetics
and of bioanalytical behavior of a drug in plasma: scientists
in the fields of bioanalysis, pharmacology and / or biology
as well as MDs. The pharmacokinetic data including C__,
protein binding, t,, and the chemical / physical data
including pKa and MS data, are intended to give instant
orientation related to a specific drug.

More details for 100 of these substances (marked by (*])
can be found in the main source literature "HPLC Methods
for Clinical Pharmaceutical Analysis” (see below).

Sources
1) Hermann Mascher, pharm-analyt Lab. GmbH
2) Source of substances marked by (*):
Book: HPLC Methods for Clinical Pharmaceutical Analysis (2012)
Author: Hermann Mascher, pharm-analyt Lab. GmbH
Publisher: Wiley-VCH
Copyright Wiley-VCH Verlag GmbH & Co. KGaA.
Reproduced with kind permission.

Leaflet published 2013 by
pharm-analyt Lab. GmbH
Ferdinand-Pichler-G. 2
2500 Baden/Vienna/AT

Tel: +43 2252 49050 40
office@pharm-analyt.com

FN 1127781
HG Wr. Neustadt

www.pharm-analyt.com VAT No.: ATU17548508

Pharmacokinetic and Bioanalytical Properties
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Elaboration

Short Description of Parameters

Here you find most important information about substances often used in
clinical analysis. Most of these determinations are self-approved.

You find rough MS data and published bioanalytical methods (our own and
published) with determination limits. Furthermore, remarks on oral dosages
and resulting C__ values, pKa values, remarks on protein binding (PBJ and
elimination half-life [tw/z]' But care should be taken, all remarks are rough
estimations (sometimes a mixture of different citations) and not suitable for
citation! These data are benchmarks to get a feeling for that substance, in
particular to know the concentration range your method should reach. The
oral dosages and the resulting C__ values are rough estimations of cited
mean concentrations from different bioavailability studies, cited literature or
our own results from studies. Sometimes dosages are low, sometimes high,
some tablets for instance should be applied four times a day, some only once
a day (partly no matter concerning half-life of the active ingredient]. Also,
the elimination half-life is a mixture of cited results - sometimes the half-
life of distribution phase, sometimes the terminal phase. With some applied
methods it is not possible to measure the rather low concentrations of specific
substances in the terminal phase. The data differ partly considerably: In one
case we found in literature half-lives of 2-30 h. Sometimes these are results
from volunteers and sometimes from patients. Even pKa values sometimes
were variable in literature depending on the source. Exemplarily, we want to
show you how helpful these data can be:

Example: Amoxicillin

Protein P P
- Elimination lonization Parent Fragment
Substances C__-value Binding . pKa-value
ma Half Life T, MS lon lon(s)
(PB)
500 mg oral
Amoxicillin 9 20% Th 2.4]7.4/9.6 pos 366 349/208/134/114
- 8 pg/ml

a.) Information: 500 mg oral results ina C__ of 8 ug/mL plasma.
Insight: A method for checking compliance (if necessary for such a drug)
should be able to measure 1/10 of C__ - this means 0.8 pyg/mL. As a
consequence, using UV detection, you have to inject 1 uL plasma (or the
extract of 1 L) onto the column. This should not be a problem!

b. ] Information: The elimination half-life is around 1 h.

Insight: A lot of drugs have the C__ value after 1-3 h after oralingestion. We
didn’t want to make more precise remarks because of the huge variability:
depending on the galenic formulation, depending on the patient, depending
on being sober or after a meal (also depending on high or low fat content
of the food).

In this case we know that 3-5 h after [scheduled!) ingestion you should find
the C__ value or for instance a value of four times lower the half-life: for
example C__at 1 h blood drawing after 5 h =4 xt,, (=1 h for amoxicillin).
This means at 8 pg/mL at last (4/2/1/0.5) 0.5 pg/mL. If we compare this value
with the scheduled determination limit of 0.8 pg/mL, then you really could
be stressed! Either you look more closely at the pharmacokinetic profile
of the used galenic formulation (you should get this from the distributor)
or you ask the medical doctor to draw blood after about 2 and 4 h after
ingestion. The other chance is to develop a more sensitive method down
to 0.1 pg/mL. By having a half-life of 20 h for a given substance it would be
enough to await the absorption time and then draw blood within 10-20 h
after ingestion.

c. ] Information: Protein binding (PB) is 20%.

Insight: The cited levels concerning protein binding can help you avoid
some mistakes during sample preparation. For amoxicillin (PB 20%) you
can't use protein precipitation with acids (e.g. TCA or HCLO4). In this case
you would lose these 20%. If the protein binding is very similar from patient
to patient you could even accept the loss of 20%. But there are a lot of
drugs with a high variability in protein binding from patient to patient. If
a molecule has a protein binding of 80-100% it is pointless to use protein
precipitation with acids. For highly protein bound molecules often a protein
precipitation with acetonitrile, methanol, ethanol or acetone is suitable
(getting high recovery).
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d.) Information: pKa value 2.4/7.4/9.6

Insight: What could be the message for an analyst? You can see that you
have acidic or basic groups in the molecule (please check carefully the
molecular structure!). This knowledge should influence your thoughts
concerning sample preparation and HPLC analysis. From the pKa
values you know when a substance is undissociated or dissociated. This
influences the solubility in different solvents dramatically and also the
chromatographic behavior under different pH conditions. In addition, it
could be helpful through pH change to influence the protein binding and
also the recovery in relation to plasma or tissue proteins. Substances with
two or more pKa values are not seldom amphoteric (please look at the
molecular structure!). Concerning substances with four pKa values like
Tetracycline you should see a lot of problems coming! Amoxicillin has three
pKa values: 2.4 (-COOH)/7.4 (-NH2)/9.6 (-phenolic group). The stability of
such a molecule often depends on the pH. Chromatography on RP needs
undissociated molecules or ion pairs. In this specific case you could stay
below pH 9 (because of the phenolic group), between pH 8-9 because of
the amino group or as an ion pair with -COOH higher pH 3-4. Reality often
looks a little different, but as a rough rule the pKa values are helpful for
chromatography. Also for LLE the pKa values are important to determine:
You can only extract (enough Llipophilic) molecules undissociated into
organic [(hydrophobic] solvents. Dissociated molecules even if they are
lipophilic solve in water phase or buffer.

It is a pity but we could not find pKa values for all substances in literature.
No pKa value cited does not necessary mean that the substance has no
functional group in this direction. Prof. Ulrich Jordis (TU-Vienna, Institute
of Applied Synthesis) supported me with a lot of missing pKa values from
literature.

MS-Information

e. ) lonisation MS: either pos = positiv or neg = negativ.

The ionisation mode used for these citations (often found in literature even
own experience) was gained by ESI or APCI. For ionic substances often ESI
was applied. For lipophilic, neutral substances often APCI was applied.

f.) Parent lon and Fragment lon(s): The parent ion is usually the quasi molecular

ion (H+ or H-J, sometimes an adduct ion or an ion after loss of water or
ammonia.

The fragment ions usually were gained by MRM in tandem mass
spectrometers, seldom by ion trap systems. The fragment ions are ordered
by signal intensity. They can also occur in single quad systems using
collision induced dissociation in the ion source (use of higher voltage).

25



26

The determination of substances listed shows our solutions during the last 30
years, as well as data from books and original literature.

During the years we especially used systems from AB Sciex (APl 3000 / API
4000 / API 5000) for quantitation and from Thermo Scientific (LCQ Deca and
LTQ-Orbitrap XL) for structural elucidation. These systems are not the ones a
lot of analysts use and therefore they may not solve their analytical questions
in this way. Therefore HPLC-UV, HPLC-ECD, HPLC fluorescence or HPLC
fluorescence after derivatization could be helpful for your routine work.

The whole range of antiasthmatic drugs, however, forms an exception. Applying
a maximum of 500 pg of substance in an inhalative application leads to such
low plasma levels that you need the most sensitive MS/MS systems that are
nowadays on the market. Furthermore, substances with no chromophore and
functional group for derivatization are also an exception if they are applied
lower than 10-50 mg per person orally. Also, substances with a very high first
pass can lead to such low levels of parent drug in plasma that you don’t have
any chance without MS/MS.

But one point should still be kept in mind: There are some volatile substance
classes where GC with FID, MS or MS/MS is the method of choice. TLC is a
good method but for quantitation or very sensitive determination HPLC is much
better. Concerning side products or even sometimes quantifying metabolites
TLC could be a good option. After separation (all substances between Rf 0-1]
and drying the plate you can choose a lot of derivatization agents for specific
functional groups. Sometimes, TLC can also be a complementary method.

Sources for the MS-data:

a) Own spectra

b) T+K (2008]) 75, 149 Guessregen et al.

c) Anal. Bioanal. Chem (2009) 395, 2521 Dresen et al.
d) Specific literature
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