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Partition Coefficient (n-octanoliwater): Shake Flask Method
INTRODUCTION
1. This guideline is aevised version of theriginal Guideline 107 which was adoptedli®81.

The only change is one of format. The sulistancontent of theriginal guideline was not changed.

INITIAL CONSID ERATIONS

2. P,w values in the range log f; between -2 and 4occasionally up to 5) can be
experimenally determined by the method set out in this guideline (1)(g), vBlues in the range log
Pow between 0 and 6 can be esited using higlperformancdiquid chromatography as is seut in
Guideline117. Beforedeciding on what procedure to usepraliminary estimate of the Jz should
be obtained from calculation (see the annex to Guideline 117),evewsppropriatbom theratio of
the solubilities of the test substance in the poteesits (3).

3. Before determiningdy, it is useful to vepreliminary irformation on the structur&rmula,
dissociation constant, ater solubility, hydrolysis, 4octanol solubility and wgface tesion of the
substance.

4. The shakdlask method is impossible to use with surface-active materials (for thegg, a P
can be calculatefiom individual solubilities in water and-actanol).

DEFINITIONS AND UNITS

5. The partition coefficient (P) is defined as tlatio of the equilibrium concérations of a
dissolved substance in adwphase system consisting of two kElsgimmigible olvents. In the case
of n-octanol and water:

P = Crvcignol
»? ¢
water

The partition coefficient, being the quotient of two concentrations, or the quotient of the fractions of
the test substance in the two phases multiplied by a fixed volume ratio, istimMess and is ually
given in theform of its logarithm to base ten.
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REFERENCE SUBSTANCES

6. Reference substances do netd to be employed. They sep@marily to check the
performance of the methoom time to time and tallow comparison with result§rom other
methods.

PRINCIPLE OF THE METHOD

7. The Nernst partition laapplies at constant temperature, pressure and pH for dlutess.

It strictly applies to a pure substance dispersed between twogheerts and when the concentration
of the solute ireither phase is notane than 0.01 mol per litre. If sevedifferent ®lutes occur in
one or both phases at the same time, this aff@gt the results. Dissociation or association of the
dissolved molecules result in deviatidnem thepartition law. Such deviatiorere indicated by the
fact that thepartition coefficient becomes dependent upon the concentrati@asirements sbuld

be made on ionizable substances only &rthonionized form(free acid or free base) produced by
the use of an appropriate buffer with a pH ofeaist one unibelow (freeacid) or above (free base)
the pK.

DESCRIPTION OF THE METHOD

Ted substance and solverts

8. n-Octanol of aalytical grade and distilled or double-distilled water should be used. Water
taken directlyfrom an ion exchanger shld not be used. A stocklstion of known concentration

of the test substance in n-octanol, massated with water, is prepared. Thidusion stould be
stored under catitions which engre its stability.

9. Before apartition coefficient is determed, the two @ventsare mutually saturated at the
temperature of the geriment. To do this, it ipractical to shke twolarge sock bottles, one
containing n-octanol and a sufficiequiantity of water, and the other ¢aiming water and a sufficient
quartity of n-octanol, for 24 hours on a meclaai shaker, and then to let them stand long enough
to allow the phases teparate.

Teg comditions
10. The test should be done at a temperature in the range 20 to 25°C, kept consiait. at +

11. For a first run, &olumeratio of n-octanol to water and ajuartity of substance are chosen
with regard gven to:

- the prelimirary estination of the partition coefficient,

- the minimum concentration of test substance in each plegsired for the analytical
procedure,

- a maximum concentration of the test substance in each phase of 0,pérritrk.

For a second run, thariginally chosenvolumeratio is divided by two, and, for a third run,
it is multiplied by two. In the second and third run tpertity of substance added magve to be
differentfrom that used in thérst run in order to fulfill theabove criteria.

12. Duplicate vessels ctaining accurately measured amounts of the twtvents and teck
solutionare used in all three runs.
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Establishment of the partition equilibrium

13. The two-phase systemaosid nearly fill the entiresolume of the test vessels. Thidlvinelp
prevent loss of materialue to volatiliation.

14. The test vessels are placed in a mechanical shaker oralem dby hand. When using a
centrifuge tube as the test vessel, it iscommended to rotate the tuberdigh 180° about its
tranyverse axigapproximately a hundred timeduring five minutes),allowing thetrapped air to rise
through the two phases.

Phase separation

15. The separation of the two phases, in general, igah by cetrifugation. This sbuld
preferably be done at the test temperature. If drifige without temperature control is used, the
centrifugetubes should be kept faqguilibration at the test temperature folesst one houbefore
analysis.

Analysis

16. It is necesgy todetermine the concentrations of the test substance in both plrasethe
measurement, substamspecific methods are preferred.aitical methods which may be appropriate
are: plotometry, gas chromatography and high performégua&l chromatography. Théotal quantity

of substance present both phases sluld be calculated and compared with fuartity originally
introduced.

17. The aqueous phase should be sampled by a procedure that minimizes the dkldiofgin
traces of roctanol. This can be done usingyairege with a rerovable needle. Theysnge slould
initially be partially filled with air. Air should be gently expelled while passing #oetanollayer.
The adequateolume of theaqueousdution is withdrawn. Theysinge isquickly withdrawn and
the needle isletached.

DATA AND REPORTING

Data

18. A R, value is calculated from the dataezfch run. Altogether sxaluesare obtained since
the test conditionare: three duplicate runs wittifferent solventratios, and possibly alsdifferent
quartities of test substance. The six log,Ralues should fall within a range of + 0.3 units.

Ted Report

19. The test report must include tfedlowing information:

- chemicalidentity and impurities;

- the results of th@reliminary estination (when the stke flask method is not applicable,
e.g. surface active material, a calculated value or an astilmased on thedividual n-
octanol and ater solubilities should bgrovided);

- all information relevant for the interpretation of the ules especially with regard to
impurities and physical state of the substance;

- the test conditions: temperature, the amount of test substance introduced in the test vessels,
the volume of each phaseaach vessel and the calculated total amount of test substance
based on the analyticdhta;

- pH of the water used and of the aqueous pldasag the experiment;
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justification for the use of buffers; comjtas, concentration and pH of tHauffers; pH
of the aqueous phase before and after tiperxent;

duration and geed of cetrifugation, if used,;

the analytical procedures;

the concentrations maasd in each run (a total of 12 contations);

Pow Values and their mean feach set of test conditions and theerall mean (if there
is the suggestion of concentratidependence of the partition coefficient, thisugd be
noted);

the standard deviation of individuajfvalues about their mean;

the overall mean expressed as itahithm to base 10;

the theoretical &, when it has beecalculated or when the measured value is abote 10
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