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Table 2. Microscopic Method Particle Count The pH scale is defined by the equation:
Diameter pH = pHs + (E – ES)/k

≥ 10 µm ≥ 25 µm ≥ 50 µm
Number of parti- 50 per mL 5 per mL 2 per mL in which E and ES are the measured potentials where the
cles galvanic cell contains the solution under test, represented

by pH, and the appropriate Buffer Solution for Standardiza-
tion, represented by pHs, respectively. The value of k is the
change in potential per unit change in pH and is theoreti-
cally [0.05916 + 0.000198(t – 25°)] volts at any tempera-
ture t.

It should be emphasized that the definitions of pH, the
pH scale, and the values assigned to the Buffer Solutions for
Standardization are for the purpose of establishing a practi-〈791〉 pH cal, operational system so that results may be compared
between laboratories. The pH values thus measured do not
correspond exactly to those obtained by the definition, 

For compendial purposes, pH is defined as the value given pH = – log aH+. So long as the solution being measured is
by a suitable, properly standardized, potentiometric instru- sufficiently similar in composition to the buffer used for
ment (pH meter) capable of reproducing pH values to 0.02 standardization, the operational pH corresponds fairly
pH unit using an indicator electrode sensitive to hydrogen- closely to the theoretical pH. Although no claim is made
ion activity, the glass electrode, and a suitable reference with respect to the suitability of the system for measuring
electrode. The instrument should be capable of sensing the hydrogen-ion activity or concentration, the values obtained
potential across the electrode pair and, for pH standardiza- are closely related to the activity of the hydrogen-ion in
tion purposes, applying an adjustable potential to the circuit aqueous solutions.
by manipulation of “standardization,” “zero,” “asymmetry,” Where a pH meter is standardized by use of an aqueous
or “calibration” control, and should be able to control the buffer and then used to measure the “pH” of a nonaqueous
change in millivolts per unit change in pH reading through solution or suspension, the ionization constant of the acid or
a “temperature” and/or “slope” control. Measurements are base, the dielectric constant of the medium, the liquid-junc-
made at 25 ± 2°, unless otherwise specified in the individual tion potential (which may give rise to errors of approxi-
monograph or herein. mately 1 pH unit), and the hydrogen-ion response of the

glass electrode are all changed. For these reasons, the values
so obtained with solutions that are only partially aqueous in
character can be regarded only as apparent pH values.

pH Values of Buffer Solutions for Standardization

Tempera- Potassium Tetraoxa- Potassium Biphtha- Equimolal Phos- Sodium Tetraborate, Calcium Hydroxide,
ture, °C late, 0.05 m late, 0.05 m phate, 0.05 m 0.01 m Saturated at 25°

10 1.67 4.00 6.92 9.33 13.00
15 1.67 4.00 6.90 9.28 12.81
20 1.68 4.00 6.88 9.23 12.63
25 1.68 4.01 6.86 9.18 12.45
30 1.68 4.02 6.85 9.14 12.29
35 1.69 4.02 6.84 9.10 12.13
40 1.69 4.04 6.84 9.07 11.98
45 1.70 4.05 6.83 9.04 11.84
50 1.71 4.06 6.83 9.01 11.71
55 1.72 4.08 6.83 8.99 11.57
60 1.72 4.09 6.84 8.96 11.45
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material, and read the pH value. Use carbon dioxide-freeBUFFER SOLUTIONS FOR STANDARDIZATION
water (see Water in the section Reagents, Indicators, and So-OF THE pH METER lutions) for solution or dilution of test material in pH deter-
minations. In all pH measurements, allow a sufficient timeBuffer Solutions for Standardization are to be prepared as for stabilization.directed in the accompanying table.* Buffer salts of requisite Where approximate pH values suffice, indicators and testpurity can be obtained from the National Institute of Sci- papers (see Indicators and Indicator Test Papers, in the sec-ence and Technology. Solutions may be stored in hard glass tion Reagents, Indicators, and Solutions) may be suitable.or polyethylene bottles fitted with a tight closure or carbon For a discussion of buffers, and for the composition ofdioxide-absorbing tube (soda lime). Fresh solutions should standard buffer solutions called for in compendial tests andbe prepared at intervals not to exceed 3 months using car- assays, see Buffer Solutions in the section Reagents, Indicators,bon dioxide-free water. The table indicates the pH of the and Solutions.buffer solutions as a function of temperature. The instruc-

tions presented here are for the preparation of solutions
having the designated molal (m) concentrations. For conve-
nience, and to facilitate their preparation, however, instruc-
tions are given in terms of dilution to a 1000-mL volume
rather than specifying the use of 1000 g of solvent, which is
the basis of the molality system of solution concentration. 〈795〉 PHARMACEUTICALThe indicated quantities cannot be computed simply with-
out additional information. COMPOUNDING—NONSTERILEPotassium Tetraoxalate, 0.05 m—Dissolve 12.61 g of
KH3(C2O4)2 · 2H2O in water to make 1000 mL. PREPARATIONSPotassium Biphthalate, 0.05 m—Dissolve 10.12 g of
KHC8H4O4, previously dried at 110° for 1 hour, in water to
make 1000 mL.

Equimolal Phosphate, 0.05 m—Dissolve 3.53 g of
Na2HPO4 and 3.39 g of KH2PO4, each previously dried at INTRODUCTION
120° for 2 hours, in water to make 1000 mL.

Sodium Tetraborate, 0.01 m—Dissolve 3.80 g of The purpose of this chapter is to provide compounders
Na2B4O7 · 10H2O in water to make 1000 mL. Protect from with guidance on applying good compounding practices for
absorption of carbon dioxide. the preparation of nonsterile compounded formulations for

dispensing and/or administration to humans or animals.Calcium Hydroxide, saturated at 25°—Shake an excess
Compounding is an integral part of pharmacy practice andof calcium hydroxide with water, and decant at 25° before
is essential to the provision of healthcare. This chapter anduse. Protect from absorption of carbon dioxide.
applicable monographs on formulation help define goodBecause of variations in the nature and operation of the
compounding practices. Furthermore, this chapter providesavailable pH meters, it is not practicable to give universally
general information to enhance the compounder’s ability inapplicable directions for the potentiometric determinations
the compounding facility to extemporaneously compoundof pH. The general principles to be followed in carrying out
preparations that are of acceptable strength, quality, andthe instructions provided for each instrument by its manu-
purity. Pharmacists, other healthcare professionals, andfacturer are set forth in the following paragraphs. Examine
others engaged in the compounding of drug preparationsthe electrodes and, if present, the salt bridge prior to use. If
should comply with applicable state and federal com-necessary, replenish the salt bridge solution, and observe
pounding laws, regulations, and guidelines.other precautions indicated by the instrument or electrode

manufacturer.
To standardize the pH meter, select two Buffer Solutions DEFINITIONSfor Standardization whose difference in pH does not exceed

4 units and such that the expected pH of the material under
ACTIVE PHARMACEUTICAL INGREDIENT (API)—Any substance ortest falls between them. Fill the cell with one of the Buffer
mixture of substances intended to be used in the com-Solutions for Standardization at the temperature at which the
pounding of a drug preparation, thereby becoming the ac-test material is to be measured. Set the “temperature” con-
tive ingredient in that preparation and furnishing pharmaco-trol at the temperature of the solution, and adjust the cali-
logical activity or other direct effect in the diagnosis, cure,bration control to make the observed pH value identical
mitigation, treatment, or prevention of disease in humanswith that tabulated. Rinse the electrodes and cell with sev-
and animals or affecting the structure and function of theeral portions of the second Buffer Solution for Standardiza-
body.tion, then fill the cell with it, at the same temperature as the

material to be measured. The pH of the second buffer solu- ADDED SUBSTANCES—Ingredients that are necessary to com-
tion is within ±0.07 pH unit of the tabulated value. If a pound a preparation but are not intended or expected to
larger deviation is noted, examine the electrodes and, if cause a pharmacologic response if administered alone in the
they are faulty, replace them. Adjust the “slope” or “tem- amount or concentration contained in a single dose of the
perature” control to make the observed pH value identical compounded preparation. The term is used synonymously
with that tabulated. Repeat the standardization until both with the terms inactive ingredients, excipients, and pharma-
Buffer Solutions for Standardization give observed pH values ceutical ingredients.
within 0.02 pH unit of the tabulated value without further BEYOND-USE DATE (BUD)—The date after which a com-
adjustment of the controls. When the system is functioning pounded preparation should not to be used; determined
satisfactorily, rinse the electrodes and cell several times with from the date the preparation is compounded.
a few portions of the test material, fill the cell with the test COMPONENT—Any ingredient used in the compounding of a
* Commercially available buffer solutions for pH meter standardization, stan- drug preparation, including any active ingredient or added
dardized by methods traceable to the National Institute of Standards and substance that is used in its preparation.
Technology (NIST), labeled with a pH value accurate to 0.01 pH unit may be

COMPOUNDER—A professional authorized by the appropriateused. For standardization solutions having a pH lower than 4, a labeled accu-
racy of 0.02 is acceptable. Solutions prepared from ACS reagent grade mater- jurisdiction to perform compounding pursuant to a prescrip-
ials or other suitable materials, in the stated quantities, may be used provided tion or medication order by a licensed prescriber.the pH of the resultant solution is the same as that of the solution prepared
from the NIST certified material.
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