Aim: To determine 1-octanol/water partition coefficients of Sulfamethazine, sulfamethoxazd e from
293.15 Kto 323.15 Kby shake-flask method.
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Principle

If a solute / drug is added to two immiscible liguids such as oil (organic phase) and water (agueous
phase) incontact with each other, the solute / drug distributes itself between the two liguids and an
equilibrium isset up between the sol ute moleculesin oil and solute moleculesinwater. The ratio of
the concentration of the solute in the two liquids is known as distribution coefficient or partition
coefficient.

Partition Coefficient = [Conce ntration of drug in oil or organic phase] /
[Concentration of drug in water or aqueous phase]

Partition Coefficient of adrug is a measure of howwell a substance distributesorpartitions between
a lipid (oil) and water. High partition coefficient means more tendency to distribute in lipids and less
partition coefficient means less tendency to distribute. Partition Coefficientin therange of 1to2 is
supposed to predict passive absorption of drug across lipidic membranes. High partition coeffident
usually do not result in more absorption as high lipid sol ubility and less water solubility may cause
precipitationof drug in the intestinal fluid. For optimum absorption, a drug should have suffident
aqueous sol ubility to dissolve in the intestinal fluid at the absorption site and lipid solubility high
enoughto facilitate partitioning of the drug in the lipoidal membrane into blood vessels.

Requirements
Chemicals

1 Sulfonamides -Sulfamethazine, sulfamethoxazole,
2  Doubledistilled Water.

Apparatus

3 Mechanical shaker, water bath , glass flasks
4 UV absorbance, mass balance etc.

Procedure

2. 1-Ocanol/water partition coefficient was measured by a shake-flask method. Both the
solvents were mutually saturated before performing the experiments.

3. Solutionsof about 5x10-5 mol/Lsulfonamides were preparedinagueous buffer solutions.

4. Then10.0 mL of 1-octanol was added to 10.0 mL ofthe ague ous sulfonamidessolution in glass
flasks.

5. The mixtures werethenstirred in a mechanical shaker for 1h. Sampleswereleftin water bath
and ke pt at the appropriate temperature (#0.02 K) for at least 72 h.

6. After that, the agueous phases were isolated and the concentrations were determined by
measuring the UV absorbance.




7. The partition coefficients were calculated by mass balance. All the partitioning experiments
were performed in atleast triplicate. 1-Octanol/wate r partition coefficients of sulfamethazine

listed inTable 1 were measured, respectively, to complete the datareported in the literature
[1].

Table 1 Measurement and references val ues for 1-octanol / water partition coefficients (Igkow) of
some substances at 298.15 K

Substance IgKow exp IgKow ref
Sulfamethazine 0.2598 0.2579(
sulfamethoxazole 0.8869 0.9000
Kow=cofcw
where , Kow is 1-octanol/water partition coefficient of sulfonamides,

coisthe concentration of sulfonamides in 1-octanol phase at equilibrium,
ow Is the concentration of sulfonamides in aqueous phase at equilibrium.

Kowis actuallythe phase equilibrium constantfor sulfonamides partitioned in 1-octanol phase and
aqueous phase saturated with each otheratsome temperature.

Observation and result
Substance ‘co ' concentration of | ‘cw ‘ concentration Partition
sulfonamides in 1- of sulfonamides in coefficient
octanol phase aqueous phase Kow

Sulfamethazine

sulfame thoxazole

Log p (K)=C1/C2
Where , K=Partition co-effident,

C1 & C2=Concentration of solute in two immiscible liguids.

Condusions

The results show that 1-octanol/water partition coefficient of each sulfonamides incre aseswith the
increase of temperature. Based on the fluid phase eguilibrium theory, the thermodynamic
relationship of 1-octanol fwater partition coeffident de pending on the temperature was proposed,
and the changes of enthalpy, entropy, and Gibbs free energy for sulfonamides partitioning in 1-
octanol/water were determined, respectively.




