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Benzoyl Peroxide Analysis 

In a recent paper’ in this Journal, “High-pressure Liquid 
Chromatographic Assay of Benzoyl Peroxide in Dermatological Gels 
and Lotions,” the authors questioned the validity of a TLC system 
described by our laboratories in a paper2 entitled “The Stability of a 
Benzoyl Peroxide Acne Cream Product.” The reliance on removing 
and measuring spectrophotometrically an extract from the solvent 
front of a chromatogram was recognized, and a subsequent paper3, 
“An Improved TLC Procedure for the Quantitative Determination of 
Benzoyl Peroxide in Acne Creams,” was published. This procedure 
utilized acetonitrile-water (1:l) in a reversed-phase system on an 
acetylated support, and complete resolution was achieved with 
benzoyl peroxide (Rf  0.42), benzoic acid (Rf 0.9-LO), and other 
isolable impurities. Excellent assay agreement was obtained between 
this method and an iodometric titration procedure in deliberately 
degraded cream formulations. The fact that the iodometric titration 
procedure was proven to be stability indicating suggests its use as an 
assay method in terms of economics and simplicity over 
chromatographic methods. 
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Drug Stability in Veterinary 
Dosage Forms 

The January 1979 issue of this Journal contained an editorial on 
“Consistency in Stability Testing”]. This timely editorial was of great 
interest to the Review Chemists in the Bureau of Veterinary Medicine 
of the Food and Drug Administration because they are deeply 
involved in the review and evaluation of stability testing of drug 
products. 

The Bureau of Veterinary Medicine is a counterpart to the Bureau 
of Drugs, though with a smaller contingent of Review Chemists. The 
public only hears about veterinary medicine on such issues as DES, 
nitrites, nitrofurazones, and low-level antibiotics. The Bureau, 
however, has a much larger responsibility in approving drugs for 
animal use. Such critical areas as animal safety and human safety 
must be considered in addition to the effectiveness of the drug. The 
process of approval is just as intense as that for human products. In 
many cases, the approval is more critical since food products are 
involved. 

(identical in many cases to the human dosage forms except for 
labeling), as medicated feed preparations (premixes, supplements, 
and complete feeds), and as other forms such as medicated blocks. 

Bureau Review Chemists are responsible for evaluating the 
manufacturing operations related to the production of the final 
products to ensure that they meet the standards they purport to 
possess. 

Stability is an important issue for veterinary products just as it is 
for human products. In fact, the issue is much more complex because 
of the variety of products and use patterns. Because of these 
complexities and often questionable areas of stability testing for 
veterinary products, the Bureau of Veterinary Medicine developed a 

Veterinary drug products are sold as pharmaceutical dosage forms 

set of guidelines for industry and reviewer use. The Bureau issued the 
Guidelines in July 1976 with a Federal Register2 notice of availability 
in November of the same year. The Guidelines were updated in 
February 1978. 

For veterinary products, stability is probably more critical and 
harder to focus on. Because of obvious reasons, human drug products 
enjoy a much higher plateau in the various fields of research and 
methods development. Human products are often used under 
controlled situations or conditions-stored in pharmacies and used 
in clinics, hospitals, and households. Probably the only controlled 
conditions for veterinary product usage, however, are in veterinary 
clinics, hospitals, or offices. Use by farmers of drugs purchased by 
them or dispensed to them leaves much to be desired as far as 
stability and shelflife are concerned. Many animal drugs are subjected 
to higher temperatures and abuse than human drug counterparts. 
However, as provided under our laws, a veterinary drug is a “drug” 
and must meet the requirements and individual standards of strength, 
quality, purity, and identity as proclaimed by the Act. The drug must 
also be manufactured under the cGMPs as published by the FDA. 

We, in the Bureau of Veterinary Medicine, feel the Guidelines we 
have issued are meaningful and provide the guidance needed by 
industry. Many companies concerned with human pharmaceuticals 
are currently using our Guidelines. The Guidelines represent our best 
scientific judgment on the topic and should be used as just that- 
“guidelines.” Our general position is that every product is unique and 
must “stand on its own” as far as stability is concerned. 

Copies of the drug Guidelines can be obtained by writing to the: 
Food and Drug Administration, Bureau of Veterinary Medicine, 
Industry Relations Branch, HFV-226,5600 Fishers Lane, Rockville, 
MD 20857. 
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Unified Theory of  Anesthesia 

The current diversity of theories of narcosis indicates a lack of 
understanding of the mechanism of anesthesia a t  the molecular level. 
Ecanow and have proposed a hypothesis that integrates 
the descriptive, clinical, and laboratory data concerning individuals 
in a state of anesthesia. 

This hypothesis is based on the concept that neuronal cells, like all 
cells, have membranes in the coacervate state; that is, the membrane 
exists as an aqueous phase that is in a different thermodynamic state 
than that of the surrounding aqueous plasma and interstitial fluids3. 
The addition of a small increment of drug to a coacervate phase 
produces a change in structuring, which results in a free energy 
change which is chiefly entropic. Accompanying the free energy 
change are pharmacological 

The colloid theory initially proposed by Claude Bernard in 1875 
and subsequently elaborated by others suggested that a reversible 
aggregation of cell colloids causes or accompanies anesthesia. This 
reversible aggregation is precisely what occurs upon the introduction 
of an anesthetic agent to the colloidal system known as the coacervate 
phase. The change in aggregation relationships is measured by 
changes in physicochemical properties3. These changes, in turn, 
correlate with the ranking of clinical potencies in a series of 
depressant drugs2. 

parallelism between the affinity for a lipid phase and its resultant 
central nervous system (CNS) depressant action. The affinity is 

The lipid theory advanced by Meyer and Overton proposes a direct 
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measured in a lipid phase, which is usually a vegetable or organic 
liquid. By contrast, coacervates can be prepared from true lipids as 
well as other surfactants. Use of a coacervate as the lipid phase is 
more realistic to test for affinity and confirms the above parallelism3. 
Further, coacervates with their ability to show a continuum of subtle 
responses to the addition of anesthetics parallel the subtle responses 
characteristic of biophase reactions. The coacervate with its 
composition of lipids, colloids, water, and electrolytes is of the same 
composition as the biophase. On the other hand, the oils used in oil- 
water partition studies are a t  best single-point approximations of the 
physical-chemical properties of the biophase3. 

The cell permeability theory advanced by Hoher and others states 
that anesthetics stabilize the cell membrane and thus decrease the ion 
exchanges that normally accompany depolarization. This stabilizing 
of the cell membrane has been shown to accompany the increasing 
matrix structuring that occurs on the addition of anesthetics to a 
coacervate phase. This result is reflected by the increased resistance 
to electrical conductivity of a coacervate phase when the depressant 
drugs are added to the coacervate. The conductivity, in turn, parallels 
the clinical potency of the anesthetics added to the coacervate 
p h a ~ e ~ . ~ .  

The increased red cell permeability to glucose normally produced 
by carbon dioxide can be seen by bubbling carbon dioxide through a 
coacervate phase and following the increasing glucose solubility 
(permeability). This increased permeability is inhibited upon the 
addition of an anesthetic agent to the coacervate phase. 

In current neurophysiologocd theory, there is no satisfactory 
explanation for the observation that decreased synaptic transmission 
can be caused by anesthetic agents while, a t  the same time, axonal 
conduction remains unimpaired. We explain this observation as 
follows. The aqueous matrix in a synaptic cleft is a structured aqueous 
medium, thermodynamically different from neuronal cytoplasm and 
adjacent aqueous plasma. In effect, it constitutes three different 
states of aqueous media. The addition of an anesthetic agent 
concentrates in and further increases the synaptic aqueous matrix 
structuring, thus impairing synaptic transmission while axonal 
transmission remains unimpaired” 

The Pauling and Miller concept of the structuring of water 
molecules around the anesthetic agent within the CNS focuses 
attention on the role of water. However, by focusing on water 
structuring as opposed to total matrix structuring, the theory suffers 
from the fact that the suggested stability is not likely to occur under 
conditions of normal body temperatures. The water-lipid equilibrium 

phase known as protoplasm is a coacervate and has no such limitation. 
The coacervate matrix a t  body temperature can readily become 
increasingly stable. The point to be emphasized is that the coacervate 
phase is both an aqueous phase and a lipoidal phase. As such, it 
integrates the attractive features of both the water structuring theory 
and the lipid theory of anesthetic mechanism. 

The concept that general anesthetics expand the lipid phase of a 
membrane4 correlates directly with the expansion of a coacervate 
phase as it becomes increasingly structured by the addition of clinical 
amounts of the anesthetic agent. High pressures that reverse 
anesthetic-induced expansion of the biomembrane also reduce 
expanded structures of coacervates. Many artificial phospholipid 
membranes used to confirm the expansion concept by means of 
electron-spin resonance are really phospholipid aqueous matrixes that 
are coacervate phases. 

undergoing subtle changes in structuring that correspond to different 
degrees of anesthesia supplies a fundamental predictive and 
experimentally verifiable basis for a unified theory to account for 
cellular changes produced by anesthetics as well as other drugs and 
metabolites. Finally, the membrane can undergo a continuum of free 
energy changes from polar to nonpolar properties. The anesthetic 
state occupies one range on this continuum. 
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