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PHYSICAL PHARMACY

Several articles discussed the polymorphic charac-
teristics of drugs. Of the two polymorphic forms of
homatropine hydrochloride described, Form I was
found to be metastable whereas Form II was stable at
room temperature (817). Slow heating during melting-
point determinations converted Form Il to Form I.
Polymorphs of testosterone were analyzed by IR spec-
troscopy, differential scanning calorimetry, and thermal
analysis (818). Upon heating, all forms reverted to Form
1. Differential scanning calorimetry was employed to
describe the §-form of chloramphenicol palmitate and
to study its interconversion to other forms (819).

The physical properties of 20% gelatin gels prepared
from Pharmagel A were investigated, and their behavior
in electric fields was explored (820). A review of the
literature dealing with the modification of crystalline
structures of pharmaceutical solids and its application
was published (821). The effect of various additives on
the rate of transformation of metastable anhydrous
succinylsulfathiazole Form I to the water-stable dihy-
drate Form Il in aqueous suspension was reported (822,
823). Structurally related compounds, viscosity-im-
parting agents, surfactants, and colorants were used as
possible retardants for the conversion. Methylcellulose,
phthalylsulfathiazole, and polysorbate 80 were shown

Vol. 65, No. 8, August 1976 / 1101



to inhibit crystal growth of suspensions prepared from
the metastable polymorph. Physical factors and addi-
tives that had accelerating or retarding effects on the
transformation rate of Form I had similar effects on the
crystal growth rate in aqueous suspension.

A review of the pharmaceutical aspects of crystal-
lography was presented (824).

Electron microscopy was employed to determine the
physical properties of dextran and polyvinyl alcohol in
solutions (825). Formation of aggregates and the effect
of time and concentration on aggregation were de-
scribed. The relationship between the polymer structure
and biocompatibility of hydrophilic gels was investi-
gated (826). A method for preparing microcrystals of
aspirin by pouring a hot solution with glycol into cold
water was presented (827), and no evidence of poly-
morphism was found.

An X-ray diffraction method was employed to study
the apparent velocity constant of the degradation of the
crystalline network of an aspirin-aminophenazone
(aminopyrine) mixture (828). Starch apparently re-
tarded the decomposition. The kinetics of particle-size
reduction was followed by investigating the time de-
pendence of the average size (829). The physical prop-
erties of mixtures of oleic acid with tripalmitin and with
fatty acid triglycerides were studied (830). Oleic acid
appeared to retard the release of salicylic acid from a
suppository formed from fatty acid triglycerides.

The role of principal component analysis in the se-
lection of pharmaceutical formulations was discussed
(831). The technique was successfully applied to a sys-
tem consisting of 10 tablet variables. This methodology
may be useful for achieving cost and time savings in
measuring responses. A simple test was made to deter-
mine the importance of surfactants in the disintegration
of tablets (832). The determining factors appeared to
be the hydration of the bonding agent and the dissolu-
tion of binding bridges. The pK values for about 600
drugs were presented, and the importance of the dis-
sociation constant and lipid solubility in determining
the potential drug activity was discussed (833-835).

The uses and medical applications of polymer
membranes and silicones were reviewed. Special em-
phasis was paid to medical grade silicone (836, 837). Size
distribution of particles in solutions, suspensions, and
ointments was studied using optical electronic imaging
evaluation (838). The limitations of the method and the
reproducibility of the results were discussed. Reviews
of the physical properties, stability, and analysis of
phenformin hydrochloride, norgestrel, norethindrone,
and cephalexin were published (839-842).

Dissolution—A general equation was derived for the
dissolution profile of powders under sink conditions
(843), was used to develop an equation for the dissolu-
tion of log-normal powders, and was found to be more
applicable than previous approaches. A biphasic
cube-root dependence was found in the dissolution of
oxalic acid dihydrate of log-normal particle-size dis-
tribution in 0.1 N HCI (844).

Dissolution profiles were calculated for sieve cuts of
varying widths on the assumption of diffusion rate-
limited dissolution under sink conditions from spherical
particles (845). Even narrow sieve cuts varied from
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cube-root law expectations by as much as 3%, but the
experimental data could be treated on the assumption
that sieve cuts act like monosized powders to provide
acceptable information, except in cases of critical tests
of dissolution rate theory. Equations describing nonsink
dissolution rates on the basis of simple film theory were
shown to hold to 80-90% of the dissolution process for
p-hydroxybenzoic acid and sodium chloride (846).

A critical review of drug dissolution focused upon
methods for determining rates that could lead to real-
istic specification standards (847). A mathematical
model based upon convective diffusion was developed
to describe the rate of dissolution from the surface of a
compressed compact (848, 849). Correlations between
experimental results and theory were good for de-
scribing dissolution rates from rectangular and circular
surfaces of a homologous series of p-aminobenzoate
esters.

Dissolution rates of three polymorphs and two hy-
drates of phenobarbital were determined, and Form II
dissolved most rapidly (850). On the basis of dissolution
studies of chloramphenicol palmitate polymorphs in
pancreatic solutions, it was determined that the first
step of enzymatic hydrolysis could not be drug disso-
lution but rather appeared to be ester hydrolysis in the
undissolved state (851). Linear multiple-regression
analysis was used to assess the dependence of the dis-
solution rate on the diffusion coefficient and viscosity
of the dissolution medium (852).

Dissolution profiles of aspirin from three dosage
forms (microcapsule, powder, and enteric-coated
granule) were examined at constant pH (853). The
dissolution process of microencapsulated drug was zero
order in the initial phase of the experiment. An irregu-
larly shaped dissolution pattern was obtained with the
enteric-coated granules. FD&C Violet No. 1 and Ext
D&C Blue No. 1, at 50 ug/ml, inhibited the dissolution
rate of sulfathiazole, diethylstilbestrol, and hexestrol
in micellar bile solutions (854). The effect of the disso-
lution rates of drug solid dispersion systems on the GI
absorption of drugs was reviewed (855). A model system,
using a rotary disk technique, was developed to measure
the dissolution rate and change of testosterone to tes-
tosterone monohydrate II (856).

Solid dispersions of several steroids, hydrochloro-
thiazide, and phenylbutazone in povidone (PVP) or
polyethylene glycol 6000 exhibited more rapid disso-
lution than optimally wetted and dispersed pure drug
powders (857). Formation of solid dispersions of in-
domethacin, however, did not increase the dissolution
rate. Ball milling in the presence of povidone increased
the solubility and dissolution rate of phenothiazine,
vitamin K3 (menadione), and other insoluble drugs
(858). Low concentrations of povidone decreased the
apparent solubility of hydroflumethiazide, whereas
solubility was enhanced at high concentrations (859).
Dissolution data were consistent with a model ac-
counting for crystalline and amorphous drug together
with complexing and crystal growth-inhibiting effects
of povidone. The enhancing effect of povidone upon
tolbutamide solubility was suggested to result from
complex formation as demonstrated by TLC and IR
measurements (860).



Stirring frequency had a greater effect upon the dis-
solution rate than did stirrer positioning in a study of
factors affecting dissolution rates of benzoic acid from
flat-faced disks (861). A system employing continuous
extractions of drugs from the aqueous medium in a
closed system was employed to determine the dissolu-
tion rate of slightly soluble drugs (862). The Sartorius
solubility simulator was superior to the rotating-basket
method and the disintegration apparatus method for
determining dissolution rates of drugs from solid dosage
forms (863).

An adaptation of the Langenbucher continuous-flow
apparatus was used to determine dissolution rates of
prednisolone tablets (864). The beaker and column
methods for determining drug dissolution gave more
reproducible results than the rotating-basket method
in dissolution testing of acetaminophen (865). An au-
tomated dissolution test apparatus was proposed and
evaluated with diazepam, methyldopa, phenylbutazone,
and oxytetracycline tablets (866). A highly versatile,
reliable, automated in vitro dissolution test apparatus
for pharmaceutical solids, using a rotating filter-sta-
tionary basket was described (867). Tablet dissolution
rates were determined with a relative standard devia-
tion of 1.09 versus 16.6% with an automated USP-NF
method.

A multichannel, continuous-flow apparatus for dis-
solution rate measurements was described (868). Typ-
ical data were presented to demonstrate its utility for
drug powders as well as tablets and capsules. Column
flow-through methods for tablet dissolution rate de-
terminations were reviewed, and their superiority to
beaker methods was suggested (869).

As in previous years, the assessment of digoxin dis-
solution from tablet dosage forms received attention.
Single-tablet dissolution studies were performed with
digoxin using the USP rotating-basket assembly (870,
871). Dissolution profiles for 11 samples of digoxin
tablets revealed variations between samples from dif-
ferent manufacturers, different batches from a single
manufacturer, and single tablets from a single batch.
Samples from 105 production batches of digoxin tablets,
produced in the United Kingdom, had 12-hr dissolution
ranges of 43-100% of labeled strength (872). In another
study, dissolution rates correlated closely with plasma
levels found in the first 7 hr after an oral dose (873). It
was suggested that the differences in dissolution rates
between different brands is an important determinant
of biological availability and that the measurement of
the digoxin dissolution rate after 1 hr is a useful guide
for assessing bioavailability.

Dissolution studies of enteric-coated tablets and
granules of aspirin were performed using the USP ro-
tating-flask method and the beaker method (874). Good
correlation was shown between in vivo absorption with
dissolution rates obtained with the rotating-flask pro-
cedure. Another study showed that for aspirin only the
rotating-flask method at 50 rpm gave statistically cor-
relatable results with in vivo data when 10-min disso-
lution rates were compared to 1-hr urinary excretion
values (875). Several brands of enteric-coated sodium
salicylate tablets were evaluated for in vitro dissolution
characteristics and plasma levels (876). Although most

Table XXI—Additional References on Dissolution

Reference Topic

886 Effect of aging on dissolution of phenylbuta-
zone tablets

887 Eutectic mixtures of aspirin and urea

888 Size distribution effects in multiparticulate
dissolution

889 Concept of dissolution efficiency

890 Transition temperature and heat of transition
of barbital polymorphs

891 Transition temperatures of sulfanilamide
polymorphs determined by dissolution rate
measurements

892 Influence of processing and bile salts on the

. dissolution rate of flufenamic acid tablets

893 Review of dissolution rate of powders

894 Dissolution of aspirin—polyethylene glycol
6000 coprecipitates

895 Dissolution of acetaminophen solidified melts

896 Parameters in dissolution rate studies

897 Tablet dissolution apparatus

898 Variability in automated dissolution determi-
nations

899 Disintegration and dissolution of tablets

900 Dissolution of propyromazine from directly
compressed tablets

901 In vitro dissolution of digoxin from tablets

902 Dissolution testing of L-dopa (levodopa) tab-
lets

903 Dissolution testing of glutathione tablets

904 Dissolution of caffeine and salicylamide tab-
lets

905 Differences in USP disintegration test and in
vivo behavior of enteric-coated tablets

906 Dissolution and stability of silicone-coated
ascorbic acid tablets

907 Comparison of tablet dissolution and disinte-
gration rates

908 Review of solubilization techniques

909 Solubilities of barbiturate polymorphs

tablets provided full availability, absorption rates were
highly variable.

The effect of hardness on disintegration and disso-
lution characteristics of uncoated caffeine tablets made
at eight different pressure levels were studied (877).
Tablet hardness affects dissolution from the tablets as
well as from fully disintegrated granules and small
particles. A continuous-flow column apparatus was used
to study the dissolution rate of sulfamerazine sodium
and was recommended for distinguishing between
tablets of varying composition and for assessing
batch-to-batch variation (878). A comparative study of
the in vitro release of three brands of slow-release po-
tassium chloride tablets was presented, and the data
were critically examined in the light of dissolution rate
equations (879). The time required for 50% dissolution
of five brands of tetracycline capsules varied from 4.6
to 30.5 min under standardized conditions at pH 1.4
(880).

An apparatus utilizing liquid turbulence to simulate
hydrodynamic conditions generated by GI peristalsis
was designed to estimate drug release from solid oral
dosage forms (881). A correlation was developed be-
tween dissolution rates and absorption patterns of two
misformulated tablets. Great variation was observed in
dissolution rates of 15 brands of quinidine sulfate cap-
sules and tablets (882). The rank order of dissolution
in 0.1 N HCl and in phosphate buffer was not the same.
The release rates of quinine sulfate from time-released
tablets prepared with various amounts of carbomer
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934P and cellulose acetate phthalate at different com-
paction pressures were measured (883). Dissolution
rates of commercially available chlorothiazide and hy-
drochlorothiazide tablets were determined (884). The
time required for 100% dissolution was less than or equal
to 100 min for all samples except one, which had a value
of 190 min. Although differences in in vitro dissolution
between anhydrous ampicillin and the trihydrate were
recorded, in vive availability of the two substances as
determined from loosely filled hard gelatin capsules was
the same (885).

Additional references on dissolution are listed in
Table XXI.

Solubility—Solubilization Phenomena—A physical
model approach was utilized to study cholesterol gall-
stone dissolution in simulated bile (910). Quaternary
amines enhanced dissolution rates of gallstones in bile
acid-lecithin solutions; in bile acid systems, cholesterol
dissolution was sensitive to electrolyte concentrations
(911). Sodium chloride increased cholesterol dissolution
rates in sodium cholate solutions. In another study,
various drug compounds excreted in bile were evaluated
to determine their potential for increasing the solubility
of cholesterol in bile (912). A viable in vitro screening
method for identifying compounds that enhance bil-
iary-holding capacity for cholesterol was proposed.

The pH-solubility profiles of tetracycline antibiotics
in hydrochloric acid—sodium acetate buffer solutions
were obtained at 37° (913). Chlortetracycline had a
maximum solubility at pH 2.8, whereas tetracycline,
demethylchlortetracycline (demeclocycline), and
methacycline showed increases in solubility with de-
creasing pH. The solubility of oxytetracycline in dou-
ble-distilled water at pH 6.5 and 20° was reported to be
195 ug/ml (914). Substituted ureas were studied for their
solubilizing effect upon aminophenazone (aminopy-
rine), caffeine, sulfanilamide, and N -acetylsulfanila-
mide. In all cases, thiourea enhanced the solubility to
a greater extent than urea did (915). Short chain ali-
phatic amine hydrochlorides were reported to depress
the solubility of benzoic acid, aminophenazone, and
caffeine in water (916). The effect decreased with in-
creasing chain length. A study of the uptake of halo-
thane and trichloroethylene in aqueous dispersions
showed that coagulated systems appeared to absorb
more vapor than did flocculated structures (917).

The aqueous solubility of steroids increased expo-
nentially following the addition of a cosolvent (918). An
equation was derived to describe the relationship be-
tween the amount of drug solubilized and the volume
fraction of cosolvent incorporated. Both single and
multiple cosolvent systems followed the derived rela-
tionship. Neglect of steroid absorption onto membrane
or fiber filters was reported to be responsible for erro-
neous solubility values reported in the literature (919).
This problem was uncovered in a solubility study which
demonstrated the increase in solubility of estradiol in
the presence of progesterone. Amino acid prodrugs of
acetaminophen provided water-soluble forms of the
drug (920). Although the lability of these esters pre-
cluded their use in liquid dosage forms, their use in solid
products was recommended. The solubilization of water
and water—amide solutions by bis(2-ethylhexyl) sodium
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sulfosuccinate in heptane was studied (921). A linear
relationship was shown between moles of water solu-
bilized per mole of surfactant and the surfactant con-
centration.

A mizxed polysorbate-sorbitan surfactant system was
employed to solubilize liquid paraffin (922). Incorpo-
ration of the solubilizate within the nonpolar environ-
ment created by the combined hydrophobic portions of
the mixed surfactants was proposed as a possible
mechanism. The influence of surfactant structure on,
and distribution of salicylic acid in, micelles was re-
ported (923); structurally related polysorbate and
polyoxyl'4 surfactants were employed.

Spray-drying techniques were used to improve the
solubility and dissolution rate of salicylic acid (924).
Spray drying from acacia solutions resulted in as much
as a 50% increase in solubility, and the dissolution rate
was about 60 times faster than that of the drug alone.
A study of the solubility of caffeine and aminophena-
zone (aminopyrine) in the presence of sodium salts of
organic carboxylic acids showed that the solubility in-
creased with increasing acid chain length (925). Deter-
mination of solubility of actinomyecin D (dactinomycin)
revealed that the solubility increased with a decrease
in temperature (926). By a freeze-thaw technique,
aqueous concentrations as high as 0.5 mg/ml were ob-
tained at room temperature.

A study of the effect of pH, temperature, and elec-
trolyte concentration on the solubilization of pheno-
barbital and barbital in nonionic surfactants showed
that the degree of interaction increased as the temper-
ature increased (927). This result was attributed to the
improved solubility of the barbiturate in the micelles
and not to alteration of the micellar structure. Alkyl
esters of p-aminobenzoic acid were solubilized by ly-
sophosphatidal choline (928). Solubilization increased
in the following order: ethyl, n-propyl, and n-butyl es-
ters. Sodium escinate dissolved more rapidly in artificial
gastric juice than did amorphous escin (929). A litera-
ture review of the effect of compounds in enhancing
riboflavin solubility in water and the mechanism of
solubilization was provided (930). '

Membrane Permeation and Release—Relative
permeation constants for phenobarbital, salicylic acid,
and nitrazepam through hexadecane—collodion mem-
branes were determined (931). An equation indepen-
dent of membrane area and volume of compartments
was developed to describe drug permeation through
artificial lipid membranes. Zero-order release kinetics
were obtained when a film without drugs was laminated
to the releasing side of a film containing dispersed drug
(932). In this manner, the drug layer served as a reser-
voir to control the duration of drug release while the
nondrug layer determined the rate of permeation. Hy-
droxypropyl cellulose was employed as the reservoir
layer, and mixtures of hydroxypropyl cellulose and
polyvinyl acetate were used as the inert layer. Inverse
relationships between the release rate and membrane
thickness and between the logarithm of the rate and the
percentage of polyvinyl acetate in the membrane layer
were observed.

14 Myrj, ICI United States.



Dissolution rate studies of quinine sulfate from
polyamide matrixes in simulated gastric and intestinal
juice in the presence of surfactants revealed that the
dissolution rate was dependent upon dissolution me-
dium pH and the type and concentration of the sur-
factant employed (933). Pinhole-free silicone mem-
branes were produced by removal of silica filler aggre-
gates prior to casting of the dispersion (934, 935). A
procedure for the preparation of fabric-reinforced
membranes was also developed. Postcuring membranes
with UV irradiation increased tensile strength by 30%.
These defect-free membranes were more biocompatible
than commercially available membranes.

Membranes consisting of the polyvinyl alcohol and
oxystarch were described (936, 937). A cross-linking
structure within the membranes was suggested, and the
relationship between permeability and preparation
conditions was studied. Lecithin—collodion membranes
were employed to determine the permeability of various
drugs (938, 939). A correlation was exhibited between
membrane permeation and absorption from the GI
tract. However, a direct relationship could not be es-
tablished between membrane permeation and partition
coefficients in octanol-water. The membrane perme-
ability for lipid-soluble substances was temperature
dependent and decreased when membranes were
washed before use or were stored for long periods. The
effect of lecithin—collodion ratios upon membrane
properties was explored.

The permeability of drugs from ethylcellulose films
containing up to 50% polyethylene glycol 4000 was de-
termined (940). For salicylic acid and caffeine, steady-
state constants were independent of film thickness and
solute concentration but increased linearly and sharply
with polyethylene glycol content. Mass transfer ap-
peared to be controlled by a solubility diffusion process
in the ethylcellulose of the membrane. Enhancement
of permeability by polyethylene glycol appeared to be
due to increased membrane porosity. Balancing of
membrane porosity and thickness could be employed
to control drug release. A review discussed ophthalmic
applications of membrane-controlled drug delivery
systems (941).

Low concentrations of dioctyl sodium sulfosuccinate
increased the rate of pentobarbital absorption from the
rat small intestine (942). Higher concentrations de-
creased drug penetration due to micellar effects.

A general equation was proposed to predict the dif-
fusion coefficient of a drug in a polymeric gel from the
molecular weight, the diffusion coefficient of the com-
pound in solvent, and the polymer concentration of the
gel (943). A logarithmic dependence of the diffusion
coefficient on polymer concentration and solute mo-
lecular weight was observed in a study of the release of
hormonal implants in hamsters. Membranes prepared
by casting thin films of polyalkylsulfones onto porous
polypropylene provided greater oxygen and carbon
dioxide permeation than did silicone membranes (944).
The potential application of these films for drug im-
plants was suggested.

A homologous series of quaternary esters of benzilic
acid was employed to study the partition behavior in a
three-phase water—1-octanol-water system. The rate-

determining step for interphase transport of hydrophilic
compounds was diffusion through the organic layer
(945). The rate constants for transfer from the aqueous
to the organic phase increased linearly with the corre-
sponding partition coefficient. As the chain length in-
creased, diffusion through the aqueous diffusion layer
became rate determining; thus, rate constants were
independent of partition coefficients. The relationship
of these studies to biological considerations was dis-
cussed.

An in vitro test apparatus was developed to measure
release of ionic drugs from ointment bases (946), and the
release of sodium salicylate from a petrolatum ointment
base was studied using this apparatus. The permeation
constants for a group of structurally related homologous
heterocyclic compounds through lecithin membranes
were directly related to their decanol-water partition
coefficients (947). The effect of serum and membrane
binding and intrinsic membrane permeability upon the
uptake and release kinetics of drugs in living systems
was studied using three cardiac glycosides in the Burkitt
lymphoma cell system (948). The data conformed to a
physical model of rapid solute equilibration within the
cell after permeation through the rate-determining
plasma membrane barrier. Transport of digitoxin was
influenced by membrane and serum binding, while
transport of digoxin was influenced by membrane
binding only.

Increased rates of permeation of sulfaguanidine
through the intestinal lumen of rats occurred when the
drug was coadministered with chelating agents and
surfactants (949). Except for poloxamer 18815, all ad-
ditives produced histological changes. It was suggested
that changes in the rate of permeation with time be used
as an indicator for the damaging effect of drugs on the
intestinal mucosa.

A two-compartment diffusion cell employing a
semipermeable cellophane membrane was used to de-
termine diffusion rates of tetracycline at various pH
values in the presence of metal ions (950). Tetracycline
chelate formation was pH dependent. Chelation re-
duced diffusion even where water-soluble chelates were
formed. Anomalies in the phase transfer of phenylbu-
tazone were attributed to unusually slow protonation
and deprotonation reactions (951). General physical
models were derived for the diffusional transport of
drugs across membranes of mammalian cells (952). The
models were developed to represent different sets of
possible physical processes that take place during drug
transport. In these models, the assumption was made
that the cell membrane is an integral part of the total
barrier. This model was used to explain the kinetics of
uptake and release of desmosterol, cholesterol, and 8-
sitosterol by Burkitt lymphoma cells (953). Effects of
permeability and partition coefficients of the sterols
were inversely proportional to the serum concentration
in the external medium due to sterol-serum binding.
The results were consistent with the mechanism in
which only unbound solute participates in the mem-
brane transport process.

The absorption of benorilate across the everted rat

15 Pluronic F-68, Wyandotte.
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intestine showed that the physicochemical form in
which the drug was present was the primary factor in
determining the rate of passage (954). The entry of in-
tact drug into mucosal cells appeared to be the rate-
determining step in the absorption process. Drug hy-
drolysis occurred during passage through the intestinal
wall. An in vitro apparatus was employed to evaluate
factors affecting the membrane permeation of dihy-
droergotoxin methanesulfonate, and the absorption rate
from the small intestine was predicted (955). Carbomer
934P6 was shown to delay membrane transport.

Incorporation of water, dimethyl sulfoxide, and al-
cohol at 1-56% concentrations accelerated the rate of
release of atropine sulfate from various ointment bases
as determined by an in vitro study (956). The diffusion
of drug was zero order during the initial phase of the
release. Procedures were developed for studying the
release of fluocinonide and flucloronide from oleaginous
ointment bases containing various adjuvants (957). Data
obtained from model systems enabled rates from
modified ointment bases to be predicted. The simple
model did not provide correlation for ointments con-
taining emulsifying agents.

The effects of interaction between drug and skin,
drug and vehicle, and vehicle and skin on the penetra-
tion rate of a drug through the skin were evaluated by
comparing penetration rates through excised skin and
polyethylene (958). Dimethyl sulfoxide, dimethyl-
formamide, ethanol, and water increased permeability
of the skin, but they reduced penetration through the
polyethylene membrane. Release rates of 8-hydroxy-
quinoline sulfate from hydrophilic and hydrophobic
vehicles were determined (959). Release from aqueous
vehicles was faster than from lipophilic preparations.
Ointments containing zinc oxide prevented drug re-
lease.

Solubilization of chloramphenicol with dimethyl-
acetamide resulted in markedly accelerated release rates
of the drug from petrolatum vehicles (960). A study of
the release of prednisolone from an oil-in-water emul-
sion showed that increasing the drug concentration by
a factor of 4 resulted in an increased liberation rate of
only 1.6 from the base (961). These results were sup-
ported by clinical findings. Release of hydrocortisone
from a propylene glycol-alcohol-water gel did not agree
with theory based upon Poulsen’s hypothesis (962), but
release of cortisone from similar gel systems conformed
to this theory.

A mathematical model of the stratum corneum was
proposed in which the tissue was described as a two-
phase protein-lipid heterogeneous membrane with the
lipid phase being continuous (963). In this model, the
permeability of the membrane was correlated with the
water solubility of the penetrants and with their lipid—
protein partition coefficient. Experimentally measured
permeabilities of human skin to various drugs con-
formed to the model. In another study, mathematical
models were developed to simulate percutaneous drug
absorption and drug transport within an ointment (964,
965). Ointment and skin were assumed to be homoge-
neous phases through which drug diffuses according to

16 Carbopol 934, Goodrich.

1106 / Journal of Pharmaceutical Sciences

Table XXII—Additional References on Membrane
Permeation and Release

Reference Topic

969 In vitro transport of tetracyclines through e-
verted rat intestine

970 In vitro release of vitamin A from ointment
bases

971 Diffusion of ethylparaben in polyethylene gly-
col ointment

972 In vitro release of chloramphenicol from sup-
pository bases

973 In situ transport of flavonoids across rat small
intestines

974 Permeation of antidepressants and phenothi-
azines through cellulose membranes

975 Diffusion of penicillin G and ampicillin
through phospholipid sols

976 Synthetic semipermeable membranes for bio-
medical processes

977 Review of use of membranes in pharmaceuti-
cal research

978 Biological fuel cell incorporating selective
membranes

979 Mathematical analysis of membranes; solu-
tion-solubility dependency of controlled-
release drugs from polymer matrixes

980 Controlled drug release from matrix systems

981 Penetration of water vapor through lipid mo-
nolayers

982 Effect of chemical modifications on trans-
membrane permeation in rats

983 Effect of tubular secretion inhibitor on organic
anion transport

984 Release of resorcinol from ointment vehicles

985 Development of in situ vaginal drug absorp-
tion procedure

986 Mle)thod for studying release from ointment

ases

987 Effect of experimental conditions on in vitro
release from ointments

988 Transepidermal penetration of venoruton
(troxerutin)

989 Effect of polyethylene glycol 300 on release of

hydrocortisone from ointments

Fick’s law. The percutaneous absorption of sodium io-
dide from the hydrophilic ointment agreed with calcu-
lations based upon the developed model. The effect of
the ointment vehicle upon penetration of nicotinic acid
and its esters into skin was studied (966). Water ap-
peared to be the most suitable vehicle, whereas pro-
pylene glycol and olive oil were less satisfactory. Nico-
tinic acid penetrated skin more slowly than did the es-
ters from all vehicles studied.

An apparatus consisting of a Lucite cell divided into
two compartments by a clamped rabbit cornea was de-
vised for studying formulation effects on drug transport
through the cornea, and the reliability of the system was
tested (967). The Resomat, an apparatus for in vitro
absorption studies, was evaluated for correlation with
in vivo results (968). Reproducible results were obtained
when the same batch of membranes was employed, and
absorption profiles for drugs gave good agreement with
usual theories of drug absorption in vivo.

Additional references on membrane permeation and
release are listed in Table XXII.

Complexation—Studies related to complexation
phenomena are categorized into: (@) interactions of
drugs with biological substances, and (b) interactions
of drugs with nonbiological substances.

Interactions of Drugs with Biological Substances—
An ultrafiltration procedure was employed to demon-



strate that, at a 20-umole level, more than 98% of furo-
semide was bound to a 7.5% albumin solution (990).
Studies with an isolated perfused rat kidney showed
that albumin inhibited tubular clearance of the drug.
Binding of thiopental to plasma proteins from healthy,
cirrhotic, and uremic subjects, using equilibrium dial-
ysis, showed that the greatest binding occurred in the
healthy subjects (991). In human blood plasma, digi-
toxin, digoxin, and other cardiac glycosides were ex-
tensively bound to plasma proteins (992). One mole of
glycoside appeared to bind per mole of albumin.

A fluorescence assay procedure was employed to
study the displacement of warfarin from human serum
albumin by other drugs (993). Dicumarol, phenylbu-
tazone, rifampicin (rifampin), ethacrynic acid, tolbu-
tamide, and salicylic acid displaced warfarin (in de-
creasing order). In the therapeutic range, about 35% of
the serum morphine concentration was bound to human
plasma, primarily to the albumin fraction, as shown by
equilibrium dialysis experiments (994). The binding of
furosemide to human albumin was studied by dialysis
(995). Decreased binding occurred in the presence of
aspirin, diazoxide, phenylbutazone, and sulfisoxazole.
The interaction of phenothiazine and aminodibenzyl
compounds with human serum albumin was demon-
strated by spectrofluorometric quenching titration
(996). Competition for binding sites and binding con-
stants were determined.

Under in vitro conditions, six anticonvulsants and
aspirin did not significantly displace carbamazepine
from plasma protein binding sites (997). In vivo studies
showed that only about 27% of the drug was unbound
in serum. The stoichiometry and strength of binding of
pamagquine to bovine serum albumin were monitored
by a fluorometric technique (998). The results indicated
that three singly protonated pamaquine molecules were
bound per mole of albumin. Binding constants were
calculated using the Bjerrum procedure.

The relationships among protein binding, distribu-
tion, and kinetics of elimination of warfarin were
studied (999). The results showed excellent correlation
between the fraction of free drug in rat plasma and the
plasma clearance of the drug. Large intersubject vari-
ation in fraction bound was not related to variations in
serum albumin or total protein concentration. These
differences may reflect individual configuration dif-
ferences of proteins or the presence of an endogenous
displacing agent at different concentrations. Benzal-
konium chloride reduced sulfaethidole binding to bo-
vine serum albumin (1000). The concentration of eth-
ambutol in human cerebrospinal fluid was a function
of the nonprotein-bound drug fraction in serum (1001).
Serum protein binding varied from 8.3 to 39.3%, de-
pending upon serum level.

The elimination rate of bilirubin was reported to be
proportional to the concentration of free bilirubin in
plasma (1002). Protein binding decreased the excretion
rate. The importance of using specific analytical pro-
cedures for a drug in the presence of its degradation
products or metabolites was demonstrated during
protein binding studies with warfarin, since anomalous
results were obtained when nondiscriminatory proce-
dures were employed (1003).

Table XXIII—Additional References on Interactions of
Drugs with Biological Substances

Reference Topic

1013 Serum binding of digoxin

1014 Model for modified drug absorption; effect of
surfactant on chloramphenicol binding to an
albumin-lecithin complex

1015 Effect of divalent cations on adsorption of pro-
thrombin complex

1016 Stereospecific binding of D-lysergic acid di-
ethylamide (lysergide) to brain membranes

1017 Binding site interaction of chlorthalidone and
acetazolamide to red blood cells

1018 Binding of chlorpromazine and imipramine to
blood components

1019 Binding site interaction of chlorthalidone and
acetazolamide -

1020 New fluorescence probes for drug-protein
binding studies

1021 In vitro binding of bromophenol blue and am-
aranth to liver cytoplasmic binding proteins

1022 Decreased plasma protein binding to diazoxide
in uremia

1023 Morphine and phenytoin binding to plasma

proteins in renal and hepatic failure

The use of kanamycin to inhibit bacterial growth
during plasma binding studies was recommended, since
this agent did not appear to bind nor to interfere with
the binding of other compounds under investigation
(1004).

Quinidine was shown to bind at two sites on serum
albumin (1005). Computations showed that 74-88% of
the administered drug would be bound to albumin and
that 71-74% of this fraction would be bound by the high
affinity sites on the protein. Quantitative relationships
between therapeutic levels of quinidine and its distri-
bution in plasma were discussed.

Gelatin—-acacia coacervate systems were employed as
models for protein binding studies of drugs (1006). The
protein binding characteristics of chloramphenicol and
several other antimicrobial agents were described using
this procedure. The fraction of methaqualone bound to
human serum was determined, by equilibrium dialysis,
to be 80% in the therapeutic range (1007). The drug
concentration in cerebrospinal fluid correlated well with
unbound drug levels in serum. The extent of plasma
binding of 13 disopyramide derivatives was reported
(1008). Structural variations influenced binding char-
acteristics, with a linear correlation being exhibited
between binding and drug lipophilicity.

Metronidazole and four derivatives were studied in
vitro to determine the effect of structural differences
upon binding to plasma proteins (1009). A linear cor-
relation was found between the protein binding pa-
rameter and the frontier electron density on the hetero
atom at the 3’-position on the alkyl side chain, as shown
by NMR techniques. The administration of phenyl-
butazone together with warfarin to dogs produced an
elevation of the free fraction of warfarin in plasma, with
a resultant twofold decrease in the plasma half-life of
the drug (1010). The antimicrobial activity of sulfadi-
methoxine in rabbit plasma was significantly increased
by concomitant injection of phenylbutazone (1011). The
binding of papaverine to plasma components of several
animals was investigated to show that binding occurred
in all species to an extent greater than 90% at physio-
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logically active levels (1012).

Additional references on the interactions of drugs
with biological substances are listed in Table XXIII.

Interactions of Drugs with Nonbiological Sub-
stances—A permeation rate technique was employed
to study the interaction of methylparaben with poly-
vinylpyrrolidone (povidone) and polysorbate 80 (1024).
The results obtained were in agreement with data re-
ported by other techniques, and it was concluded that
dynamic dialysis could be used to quantitate drug
binding by macromolecules. The self-association of
antihistaminic drugs was investigated by light scattering
(1025). A CMC could not be detected. For a number of
the compounds, the data were consistent with the model
involving aggregate growth by the stepwise addition of
monomers.

A study of the interactions of a-cyclodextrin and 3-
cyclodextrin with nonsteroidal anti-inflammatory drugs
showed that 8-cyclodextrin accelerated the degradation
of azapropazone (apazone) but retarded the decompo-
sition of phenylbutazone (1026). Addition of urea to the
solution promoted inclusion of the drug within the 3-
cyclodextrin, while sodium chloride gave the opposite
effect. A 1:1 stoichiometric ratio was found to exist for
the complexes formed between B-cyclodextrin and
fenamates, trans-cinnamic acid, or phenothiazines
(1027-1029). Complex formation was studied using
circular dichroism, UV absorption, and NMR spec-
troscopy. The binding mechanisms and the positioning
of the small molecules within the 8-cyclodextrin were
postulated from the results. On the basis of IR spectral
data, complex formation between barbiturates and
polyethylene glycol 4000 was shown to occur through
hydrogen bonding between the nitrogen hydrogens of
the barbiturate ring and two oxygen atoms of the po-
lyoxyethylene moiety (1030). The aqueous stability of
these complexes as a function of varying barbiturate
structure was discussed. A literature review described
the interaction of iodine with solvents and surfactants
(1031).

Differential thermal analysis was employed to de-
termine the stoichiometry of complexes formed between
aspirin and phenobarbital, chloramphenicol and me-
thenamine, and other drug systems (1032). The effect
of complexation with caffeine on the in vitro transport
of salicylates was studied using a three-phase liquid
barrier model (1033). Generally, the presence of caffeine
decreased salicylate transport. By using a similar sys-
tem, only slight retardation of chlorpromazine transport
through a lipoidal barrier was observed in the presence
of various xanthines (1034). On the other hand, the rate
of chlorpromazine diffusion through a dimethicone!”
membrane in the presence of complexing agents was
markedly decreased.

The types and structures of inclusion compounds of
pharmaceutical importance were reviewed (1035).
Solubility profiles for benzocaine—caffeine, mena-
dione—desoxycholic acid, and other systems were ob-
tained in mixed solvents of ethanol-water and propyl-
ene glycol-water (1036); the interactions were affected
by the composition of the solvents. Menadione photo-

17 Silastic, Dow-Corning.
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Table XXIV—Additional References on Interactions of
Drugs with Nonbiological Substances

Reference Topic

1045 Interaction of antipyrine and caffeine with
sulfacetamide

1046 Review of principles of preservative inactiva-
tion by nonionic surfactants

1047 Dissolution and physical properties of the p-
aminobenzoic acid-caffeine complex

1048 Inhibition of hydrolysis of acronycine (acro-
nine) esters by complexation

1049 Interaction of sodium citrate with bivalent
metal ions

1050 Binding of cationic drugs by carboxymethyl-
cellulose

1051 Interaction of methylparaben with polysorbate
surfactants determined by solubility studies

1052 Metal complexes of anhydrotetracycline

1053 Influence of cosolvents and substrate substitu-
ents on sorption of benzoic acid derivatives
by polyamides

1054 Acetaminophen binding by a biocompatible
polymer-coated charcoal

1055 Interaction between cortisone and arginine

1056 Interaction of vinyl acetate-vinylpyrrolidone
copolymer with surfactants

1057 Interaction of sodium dodecyl (lauryl) sulfate
with monoalkylolamides of aliphatic acids

1058 Determination of interactions between hydro-
carbons and polyoxyethylene nonylphenyl
ethers by GC

1059 Interaction of polyvinyl alcohol with benzoic
acid and its monohydroxy derivatives

1060 Binding of quaternary surfactants by carboxy-
methylcellulose

1061 Interaction of sorbic acid and emulsifiers

1062 Interaction of a cationic substituted cellulose
ether (Polymer JR) with surfactants

1063 Interactions of polyethylene glycol 6000 and
povidone 40,000 with succinylsulfathiazole
and chlorpropamide

1064 Properties of interaction products between
ethyl gallate and surfactants

1065 Review of release of pharmaceuticals from
macromolecular hydrophilic complexes

1066 Review of interactions between surface-active
agents and polymers

1067 Distribution and antimicrobial activity of
preservatives in solubilized and emulsified
systems

degradation was inhibited in the presence of solutions
of cetylethylmorpholinium ethosulfate (1037). Com-
plexation in this system was demonstrated by shifts in
the UV absorption spectrum.

Evidence was presented for the formation of a phe-
nobarbital-ephedrine complex in the solid state, and
the physical properties of the complex were elucidated
(1038). Coprecipitates of tolbutamide with povidone
and fusion mixtures with polyethylene glycol 6000 were
evaluated for dissolution rate enhancement (1039).
Complexation was shown to occur between tolbutamide
and povidone, but no binding could be detected with
polyethylene glycol 6000. Complexation between
menadione and hydrotropic salts was evaluated by
solubility analysis (1040). Spectral studies indicated
that molecular interactions occurred at low concen-
trations, whereas the hydrotropic effect predominated
at high salt concentrations.

Anionic drugs such as benzoic acid and salicylic acid
were shown to bind by ion exchange to hydroxyl groups
on the amphoteric surface of titanium dioxide below pH
6.5, whereas cationic drugs bound to titanium dioxide



at alkaline pH values (1041). On the basis of X-ray
diffraction measurements, the conclusion was reached
that codeine cations bind to montmorillonite clays be-
tween the silicate layers (1042). The reaction was shown
to depend upon the particle size and charge distribution
of the clay as well as on the pH and ion concentration
of the medium.

Complexation between morphine and divalent cat-
ions was demonstrated by spectrophotofluorometric
analysis (1043). The fluorescence intensity of the
magnesium complex was depressed in the presence of
calcium. Formation constants for the interaction of
iron(Il) ions with ascorbate, fumarate, and succinate
ligands were determined, and the results were employed
in a computer model to predict absorption from the
small intestine (1044). It was predicted that optimum
absorption would occur with ligands having a divalent
anionic charge that formed 1:1 complexes. The model
also allowed for low molecular weight polymers.

Additional references related to interactions of drugs
with nonbiological substances are listed in Table
XXIV.

Surface Phenomena—The publications dealing
with surface phenomena are divided into five major
categories: (a) interface studies, (b) adsorption studies,
(c) general properties of surfactants, (d) micelle studies,
and (e) dispersion stabilization and rheology.

Because of overlap of subject material, the reader
with special interest in this field should review the entire
section.

Interface Studies—A thermodynamic study of the

stability of microemulsions showed that spontaneous

formation occurred only when the specific surface free
energy was sufficiently small (1068). Phase inversion
was predicted, and information on droplet size was de-
rived. An approximate equation based on the average
environment of each droplet was used to calculate the
entropy of formation.

Light-scattering and depolarization measurements
were employed to construct phase diagrams of mi-
croemulsion systems (1069). Settling rates for colloidal
silicone dioxide dispersed in water and heptane were
measured, and the results were interpreted on the basis
of an equation for hindered settling (1070). Mean par-
ticle radii independent of particle concentration were
determined in the system.

The interaction between water vapor and fully hy-
droxylated surfaces of silicon dioxide, alumina, and
aluminum silicate was studied by measuring physi-
sorption isotherms (1071). The strength of sites for
physisorption of water increased with the decreasing
content of aluminum. Various denture base polymers
were evaluated to determine the amount and rate of
water uptake (1072). The high diffusion coefficients
within certain polymers were indicative of the faster
uptake of water and may be related to the amount of
cross-linking, the plasticizing effect of the free monomer
in those polymers, or to molecular weight. All materials
studied took up most of their water during the 1st day,
and hydration was essentially complete after 1 week.

A study of the influence of raw materials and manu-
facturing methods on the surface properties of magne-
sium silicates showed that the addition of sodium sili-

Table XXV—Additional References on Interface Studies

Reference Topic

1078 Influence of methylene blue and crystal (gen-
tian) violet on emulsifying activity of meth-
ylcellulose

1079 Interaction of antihistamines in lecithin mo-
nolayers

1080 Factors affecting fibrinogen—fibrin conversion

1081 Surface area measurements by nitrogen and
argon adsorption

1082 Review of determination of specific surface

area and porosity of solids
1083 Surface activity of antihistamines at air-solu-
tion interface

1084 Evaluation of methods for determining anti-
foam activity

1085 Apparatus for recording change in surface ten-
sion with respect to time

1086 Theoretical considerations on mononuclear
aggregation of nucleosides in dilute aqueous
solutions

1087 Effect of acids and bases on viscosity of sali-

cylic acid—cetrimide system

cate to magnesium compounds produced a silicate
having a higher absorption capacity for methylene blue;
other physical measurements such as specific surface
area, specific gravity, and acidity were the same (1073).
The volume of coacervate produced from gelatin—acacia
systems varied with the starting and final pH and with
the concentrations and ratios of the coacervate mate-
rials (1074).

The wettability of hydroxyethyl methacrylate used
for contact lens material was evaluated by sessile drop
and captive air bubble techniques (1075). The water
content of the gels did not appear to affect wettability
in the hydration range investigated. Differences among
the gels were most likely due to alterations of surface
structure and variations in the methods of preparation.
Viscosity, vapor pressure, and electron microscopy
techniques were employed to study the molecular
characteristics of povidone in solution (1076). It was
determined that, with increasing concentration, mole-
cules aggregate to form spheres of increasing size. A
study of factors affecting wettability of human skin
showed that approaches used to characterize contact
angles of low energy solids are of limited value when
applied to skin studies (1077).

Additional references on interface studies are listed
in Table XXV.

Adsarption Studies-—In vitro studies showed that
uncoated carbon and carbon coated with an acrylic
hydrogel were capable of adsorbing drugs from horse
serum (1088). Although the polymer coating presented
a barrier to the rate of adsorption, it did not affect total
capacity. It was suggested that coating with a biocom-
patible polymer would enable carbon to be used during
hemoperfusion in the treatment of drug overdoses.
Distribution equilibration was reported to explain the
sorption of sulfonamides by neutral, acidic, basic, and
quaternary polymethacrylic acid derivatives (1089).
Binding occurred primarily by hydrophobic reaction
and hydrogen bridging, although ion exchange with the
polyions also took place. Because of polymer swelling
with increasing pH, maximum binding occurred in the
pH region of the isoelectric point of the sulfon-
amides.
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Table XXVI—Additional References on Adsorption
Studies

Reference Topic
1099 Adsorption layer structure during adsorption
of nonionic surfactants onto charcoal
1100 Regulating drug binding onto colloidal silica
by nonionic surfactants
1101 Adsorption kinetics and interior structure of
activated carbon
1102 Adsorption of alkylarylpyridinium chloride by
montmorillonite
1103, 1104 Adsorption of sulfanilamides by ion-exchange
polymers
1105 Sorption of colored impurities in kanamycin
by a cation-exchange resin
1106 Effect of surfactant adsorption on interfacial
electrical properties and stability of clay dis-
persions

The viscosity, sedimentation, and adsorption prop-
erties of four aluminum hydroxides employed in the
production of bacterial and viral preparations were
evaluated (1090). Addition of sucrose prevented loss of
stability and sorption properties resulting from freezing
and thawing. Sonication produced gels with rapid set-
tling characteristics. Adsorption of orthophosphate onto
hydrous aluminum oxide was shown to follow a Lang-
muir isotherm (1091). Although the sorption capacity
was similar to other aluminum oxides, the binding
constant was much greater. Urethane-cured cross-
linked polybutadiene polymers and polyethylene oxide
polymers separately showed little tendency to adsorb
bile lipids from micellar solutions (1092). However,
polymers containing both types of chains homoge-
neously distributed were capable of adsorbing large
amounts. It was suggested that mixed polymers could
be used for regulating cholesterol uptake after oral ad-
ministration. The kinetics of epinephrine adsorption
from aqueous suspensions by fibrous polymeric mate-
rials were studied (1093). Complete extraction of the
drug into the polymer was achieved by shaking for 15-20
min.

X-Ray diffraction and radioisotope desorption
methods provided evidence for the adsorption of povi-
done onto the surface of montmorillonite (1094). Ad-
sorption of the povidone to the tetrahedral sheets of the
polymer was implicated. The adsorption of chlor-
pheniramine maleate onto kaolin followed a Langmuir
isotherm (1095). Lack of discontinuity indicated that
only monolayer binding occurred. The adsorption of
chlorophyll from benzene solution onto colloidal silicon
dioxide followed a stepwise isotherm (1096). This
finding suggested the formation of molecular aggregates
with increasing concentrations of the pigment in the
adsorption layer. Codeine adsorbed onto bentonite or
hectorite!® was shown to be desorbed under physio-
logical conditions of the GI tract (1097). Addition of
mucin to the gastric juice increased the desorption. It
was suggested that clays could be used in the prepara-
tion of oral pharmaceutical products containing cationic
drugs. The adsorption of morphine by kaolin was found
to obey a Langmuir isotherm (1098). Although washing

18 Laporite, Laporte.
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did not remove the drug from the kaolin, decreased
binding was observed in alkaline solutions.

Additional references on adsorption studies are found
in Table XXVI.

General Properties of Surfactants—A study was
made of the effect of additives on the cloud point of
nonionic surfactants (1107). Additives that salted-out
polyoxyethylene chains caused decreased stability of
oil-in-water emulsions. Additives that salted-in nonionic
surfactants increased the effective hydrophilic-lipo-
philic balance (HLB) of the system.

Nonionic and ionic surfactants had an appreciable
effect on the transfer rate of drugs between cyclohexane
and water (1108). Increasing concentrations of polox-
amer 188!% increased the rate of phenylbutazone
transfer from water to solvent, whereas a decrease in the
rate of transfer of alprenolol hydrochloride occurred in
the same system.

Changes in the surface tension—concentration curves
of cetomacrogol during autoxidation were observed
(1109). Decreases in CMC values and cloud points were
found. Autoxidation was shown to occur by degradation
of the polyoxyethylene chains, with a resultant decrease
in CMC values and cloud points. The significance of the

‘findings in relation to the detection of decomposition

in synthesized and commercial surfactants was dis-
cussed. Mixture of nonionic sucrose-based surfactants
and quaternary surfactants produced mixtures having
lower CMC values than were found in solutions of the
individual surfactants (1110). Multichain nonionic
surfactants derived from pentaerythritol were studied
for the dependence upon structure of interfacial low-
ering, foaming, suspending, emulsifying, and detergency
properties (1111). An optimum structure for each
property was proposed.

Literature reviews were published discussing the use
of surfactants in detergent formulations (1112}, uses of
quaternary ammonium compounds (1113), the syn-
thesis and properties of surfactants (1114), the prop-
erties of surfactants in nonaqueous systems (1115), the
colloidal behavior of surface-active agents (1116),
manufacturing processes and properties of nonionic
surfactants (1117), the use of sequestrants in detergent
products (1118), and the physical properties of surfac-
tants (1119-1121).

The hydrophobic groups in sodium dodecyl (lauryl)
sulfate, ethoxylated dodecanol, and sulfate esters of
ethoxylated dodecanol had the controlling effect upon
surface activity and micelle formation (1122). The ab-
sorption of solids by the surfactants described was ex-
amined. Partial phosphorylation of pentaerythritol
esters of fatty acids was reported to improve their sur-
factant properties (1123). The phosphates were found
to be good dispersants for inorganic pigments.

The classification of surfactants and applications of
the HLB concept were reviewed (1124-1127). HLB
values were determined from conductivity measure-
ments of surfactant-stabilized emulsion systems, and
an equation was presented for predicting HLB values
of a homologous series (1128). A linear relationship
existed between the HLB value and the hydrophilic—
oleophilic ratio (HOR) for a series of surfactants in
water—benzene and water-heptane systems (1129). The



Table XXVII—Additional References on General
Properties of Surfactants

Reference Topic

1131 Determination of HLB of fatty alcohol poly-
oxyethylene ethers by GC

1132 Surface adsorption of N-dodecyl-g-alanine in
aqueous solution

1133 Colloidal properties of nonionic surfactants in
aqueous solution

1134 Interaction of monosubstituted phenols with a
cationic surfactant

1135 Review of interactions between surfactants
and polymers

1136 Colloidal properties of nonionic and phos-
phate ester surfactants

1137 Relationship of surfactant structure to effi-
ciency in surface tension reduction

1138 Dependence of properties of mixed block eth-

ylene and propylene oxide copolymers on
composition and structure

1139 Determination of hydrophilic and hydropho-
bic ratios for polysorbate surfactants by pro-
ton magnetic resonance and mass spectrom-
etry

minimum HOR values occurred at phase inversion from
oil-in-water to water-in-oil emulsions. A thermody-
namic definition was provided for the HLB ratio as a
function of the chemical potential of a surfactant in the
oil and water phases, respectively (1130).

Additional references on the general properties of
surfactants are provided in Table XXVII.

Micelle Studies—Ionic equilibria in micellar solu-
tions were discussed on the basis of micelle-monomer
equilibrium, mass conservation, and electroneutrality
(1140). A decreasing concentration of monomeric form
was found to occur as the micellar concentration in-
creased. The structure of lecithin micelles was shown
to depend upon the length of apolar portions (1141).
Micelle size increased with an increasing concentration
of lecithin. CMC’s for two-component and multicom-
ponent mixtures of anionic surfactants were deter-
mined, and an equation was developed to explain the
variation of the CMC with composition on the basis of
micellar surface charge and an electrostatic contribution
(1142).

The CMC’s for the mixed micelles of an alkyl sulfate
surfactant and an anionic surfactant were determined
and found to be in agreement with theory (1143). Dial-
ysis rates of benzoic acid and its derivatives in aqueous
solutions of polysorbate 80 decreased as the surfactant
concentration increased (1144). Experimental and
theoretical dialysis rates were in good agreement. The
dialysis rate constants were inversely related to the li-
pophilicity of the benzoic acid derivative.

The solubilization ratio of dyes to micelles and their
flow dichroism were investigated to determine the
mechanism of solubilization (1145). At saturation, one
molecule of dye was solubilized per mole of surfactant.
At surfactant concentrations above 10%, surfactant
molecules were nonspherical and solubilized dyes were
oriented within the micelle. The CMC’s of surfactants
increased with the addition of methyl alcohol to aqueous
solutions (1146, 1147). However, when propyl, butyl, or
pentyl alcohol was added, a decrease in the CMC oc-
curred. The increasing effect was attributed to a

Table XXVIII—Additional References on Micelle Studies

Reference Topic

1151 Review of electrokinetic phenomena and mi-
cellar structure

1152 Changes in UV absorption spectrum of 1-

: methylnaphthalene solubilized in micelles

1153 Entropy changes in micelle formation and
solubilization

1154 Determination of aggregation numbers and
solubilizate diffusion in cationic micelles

1155 Determination of CMC of potassium palmitate
by electron spin-resonance spectroscopy

1156 Effect of temperature on CMC of sodium sul-
foalkyl esters of aliphatic alcohols

1157 Determination of CMC valv_s of polyoxyethy-
lene glycerol fatty acid ester surfactants

1158 Multiple equilibrium model for micelle forma-
tion of ionic surfactants in nonaqueous sol-
vents

1159 Effect of pressure on micelle formation in sur-
factant aqueous urea solutions

1160 Effect of urea on micelle formation of sodium
sulfoalkyl esters of aliphatic alcohols

1161 Effects of inorganic salts and urea on micellar
structure of a nonionic surfactant

1162 CMC of multicomponent mixtures of metal
alkyl sulfates in solution

1163 Kinetic models for micelle formation

1164 Mechanism of micelle formation in sodium do-
decyl (lauryl) sulfate solutions

1165 CMC of sucrose monostearate

1166 Dissociation of fatty acids in micellar systems

weakening of hydrophobic bonds, whereas the de-
creasing effect was explained by a reduction in the free
energy of mixing due to solubilization of the alcohol
within the micelle.

Nitrates of cations that form stable solid complexes
with model ethers such as dioxane raised the cloud point
of nonionic polyoxyethylated surfactants (1148). This
increase occurred through salting-in of the surfactants
through complexation with the ether oxygens. Nitrates
of sodium, potassium, ammonium, and cesium, which
do not form complexes with ether oxygens, had the
opposite effect. The data demonstrated the need for
revising current theories of the effect of salts on the
solubility of nonelectrolytes in water, since current
theories do not consider the interaction between elec-
trolytes and nonelectrolytes, even though many non-
electrolytes compete with water as ligands for the cat-
ions.

Formation of micelles in aqueous solutions by anti-
histamines (1149) and 2-butyl-3-benzofuranyl-4-[2-
(diethylamino)ethoxy]-3,5-diiodophenyl ketone hy-
drochloride was shown to occur (1150).

Additional references on micelle studies are given in
Table XX VIII.

Dispersion Stabilization and Rheology—Addition
of an anionic colloidal polyelectrolyte to an antacid
suspension resulted in a change in the {-potential from
positive to negative (1167). Maximum fluidization was
confirmed by correlating viscosity measurements with
the {-potential. Highly concentrated antacid suspen-
sions could be formulated through the use of the pro-
cedures described. The physical stability of suspensions
and emulsions were reviewed, and the origin and loca-
tion of charges were related to particulate interaction
and electrophoretic mobility (1168). The effect of aging
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Table XXIX—Additional References on Dispersion
Stabilization and Rheology

Reference Topic

1178 Effect of size of silica particles on stability of
suspensions containing polyethylene oxide

1179 Rheological behavior and effect of aging on
soluble salts of cellulose acetate phthalate

1180 Influence of dextran on rheological properties
of blood

1181 Relationship of viscosity of celnovocaine solu-
tions to the solution pH

1182 Colloid and surface properties of clay suspen-
sions

1183 Comparison of properties of two grades of tra-
gacanth

1184 Flow properties of gums useful to food indus-
try

at 4° on the viscoelastic properties of acid- and alka-
line-processed gelatin gels was investigated (1169).
Although a decrease in gel structure due to amide hy-
drolysis with aging was apparent, viscoelastic properties
were not affected. The increased rigidity of alkaline gels
was discussed in terms of differences in molecular
weight, polydispersity, charge, and charge distribu-
tion.

Five petrolatums used in ointment vehicles were
tested for rheological properties (1170). Differences in
rheological properties were related to the content of
cycloparaffins and lower hydrocarbons but not to the
isoparaffin fraction. Mechanical treatment decreased
the consistency of the petrolatums and petrolatum-
containing ointments. The rheological properties of
gelatin—glycerin bases were reported to vary with the
concentration of components and temperature (1171).
The absorption rate of aspirin from rectal suppositories
prepared with these bases paralleled the elastic mod-
ules. The gelation of 8-30% solutions of gelatin was
studied at 24-40° (1172). Transition from a Newtonian
liquid to a gel system was detected by a method of de-
formation at constant shear rate.

Blending of acid and alkaline gelatins was shown to
affect rheological properties (1173). Blending reduced
rigidity of weak gels, but an increase occurred with
stronger gels and more concentrated solutions. The
results were explained on the basis of existing charges
and intermolecular forces.

Good agreement resulted when apparent viscosity
values for pseudoplastic fluids were obtained at the
same shear rate on various types of viscometers (1174).
Simplified treatment of data from concentric viscom-
eters introduced a systematic error in comparisons with
results from cone-plate systems. The magnitude of error
increased with increasing ratio between radii of the
outer and inner cylinders and with increasing structural
viscosity of the solution. The viscosities of carrageenan
solutions were compared to those of other commonly
employed suspending agents (1175). Carrageenan so-
lutions exhibited significant thixotropy, and an irre-
versible increase in apparent viscosity occurred at ele-
vated temperature. A calcium carbonate suspension
prepared with 0.5% carrageenan showed no sedimen-
tation after 30 days at room temperature.

A concentric core and sphere compression rheometer
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was designed, and measurements of the rheological
characteristics of methylcellulose and carboxymethyl-
cellulose gel systems at low shear rates were obtained
with this apparatus (1176). The rheological properties
of colloidal silicon dioxide in liquid systems were ex-
amined as a function of concentration and the physical
and chemical nature of the medium (1177). The col-
loidal silica exerted greater influence on the viscosity
in apolar systems than in semipolar or polar ones. This
result was attributed to the possible involvement of
secondary valencies in diminishing the interstructure
binding forces in the latter systems.

Additional references related to dispersion stabili-
zation and rheology are listed in Table XXIX.

PHARMACEUTICAL ASPECTS

Antibiotics—The apparent rate of degradation of
penicillin G in the micellar form existing at a concen-
tration of 500,000 units/ml was compared to that of
nonmicellar penicillin G at 8000 units/ml in the 5.0-9.5
pH range (1185). In the micellar solutions, the rate of
hydrogen-catalyzed degradation was increased twofold
but that of water- and hydroxyl-ion-catalyzed hydrol-
ysis was decreased two- to threefold. Consequently, the
pH-rate profile of the micellar solutions was shifted to
higher pH values, and the pH of minimum degradation
was 7.0 compared to 6.5 for the nonmicellar solutions
at the same ionic strength. Compared at their respective
pH-rate profile minima, micellar penicillin G was 2.5
times as stable as the nonmicellar solution.

The partition mechanism of tetracycline in an octa-
nol-water system was studied by measuring the change
in spectral properties of tetracycline in organic solvents
(1186). Only the neutral form partitioned into the or-
ganic phase, and the amount transferred out of the
aqueous solution was considered to be related to the
concentration of the neutral species present. The rela-
tionship between partition coefficient and microscopic
ionization constants of tetracycline was also clarified.
Some carboxyl-containing ethylene copolymers were
prepared and exhibited long-term antibacterial and
antifungal properties (1187). These compounds con-
tained antimicrobial agents bound to the copolymer
backbone as carboxylate salts and were tested for self-
sanitizing properties. Tests demonstrated that these
materials, although not bactericidal, inhibited microbial
growth.

The crystalline properties of epicillin and ampicillin
and their hydrates were compared (1188). Amphotericin
B was dissolved according to the manufacturer’s di-
rections to form colloidal solutions, which were filtered
through membranes of different porosity (1189). Nu-
merous particulates were observed in the unfiltered
reconstituted commercial solution. Kinetic studies were
carried out on the hydrolysis and photochemical deg-
radation of the cytotoxic agent coralyne (1190). The
photochemical reaction was reduced by protecting the
drug from visible light or by increasing the concentra-
tion in solution, and it was reversed by lyophilization,
heating, or increasing solution pH to above 12. Other
factors affecting the degradation were explored, and the
mechanisms involved were discussed. A salt formed
from propionyl erythromycin and sulfamethoxypy-



ridazine showed more rapid dissolution and greater
bioavailability than an admixture of the two compo-
nents (1191). The use of the salt in pharmaceutical
preparations was recommended.

Radiopharmaceuticals—Bleomycin was radiola-
beled by iodine monochloride, chloramine-T, and lac-
toperoxidase methods (1192). The iodine monochloride
technique was preferred and produced 80% radionu-
clide. Hydrolytic deiodination occurred at a rate of only
1.2%/day. Inulin modified by o-hydroxybenzaldehyde
(salicylaldehyde) and o-hydroxybenzoic (salicylic) acid
demonstrated increased ability to bind iodine-131 and
demonstrated high hydrolytic stability (1193). Gel fil-
tration demonstrated no differences between inulin and
the labeled material. The quality control of radio-
pharmaceuticals was discussed, and the possibilities of
new tests using isotopic materials for determination of
sterility and endotoxin detection were presented (1194).
Reviews were published concerning the quality control
of radiopharmaceuticals (1195), the status and future
of radiopharmaceuticals (1196 and 1197), the produc-
tion of radioisotopes for medical use (1198), the detec-
tion of radioisotopes in living bodies (1199), and the
biological properties of radiopharmaceuticals (1200 and
1201).

BIOPHARMACEUTICS

Publications on biopharmaceutics are subdivided
according to areas of special interest. However, in view
of the overlap in subject matter, anyone interested in
this subject should consider a thorough reading of the
entire section.

Bioavailability of Drug Substances—Complete
uptake of radioactivity from the upper part of the GI
tract occurred after oral administration of tritiated di-
gitoxin (1202). A small fraction of the absorbed material
was shown to represent hydrolysis products of the drug.
In another study, only two-thirds of orally administered
tritiated methyldigoxin (medigoxin) was absorbed from
the upper GI tract (1203). Saliva was reported to offer
a convenient means for monitoring the digoxin levels
in blood serum (1204). The mean saliva-serum con-
centration ratio in 34 patients was 1.14.

The bioavailability of alprenolol was demonstrated
to be dose dependent, apparently due to a limited ca-
pacity for biotransformation before entering the general
circulation (1205). The half-life after a single dose was
the same as that following four doses given in a single
day. Labeled butylscopolamine was measured in bile
and urine following oral administration (1206). Negli-
gible absorption was found, leading to the hypothesis
that the drug acts by a local effect in the GI tract. In
contradiction, a review presented information that
butylscopolamine was absorbed to a considerable degree
{1207). The bioavailability of nortriptyline was pre-
dicted from the use of an equation estimating first-pass
metabolism from the dose, hepatic blood flow, and total
area under the plasma level-time curve (1208). The
predicted values for bioavailability ranged from 45 to
75%, consistent with experimentally derived esti-
mates.

Excellent agreement was obtained between the 24-
and 96-hr urinary excretion data for griseofulvin

products after oral administration of a single 500-mg
dose (1209). It was proposed that 24-hr cumulative total
6-desmethylgriseofulvin excretion data be used an an
index of griseofulvin bioavailability in humans.

A series of monographs was published describing the
bioavailability of ampicillin (1210), nitrofurantoin
(1211), phenytoin (1212), prednisone (1213), tetracy-
cline (1214), oxytetracycline (1215), digoxin (1216), and
indomethacin (1217).

Methodology—Two equations were developed for
employing urinary excretion data to estimate drug
bioavailability (1218). The equations were examined
using simulated data for both one- and two-compart-
ment open models and were tested with literature data
with excellent results. A procedure to permit bioavail-
ability estimations at quasi- and nonsteady states was
proposed (1219). Necessary requirements for its ap-
plication are that drug disposition obeys linear kinetics
and that succeeding doses are administered during the
log-linear phase, free from the influence of continuing
absorption. A demonstration was provided that the use
of a two-term Taylor expansion to simplify calculations
of drug absorption rates in multicompartmental sys-
tems may lead to serious errors which can be avoided if
the Taylor expansion is not employed (1220).

Methodology for calculating fast and slow release
drug components in sustained-release dosage forms was
described (1221 and 1222). If the pharmacokinetics of
the sustained dosage form and the immediate release
preparation are known, two equations, one describing
the duration and the other the height of the plasma
concentration-time curve, were proposed. Assessment
of the in vivo quality of a sustained-release product
during the initial stages of development through the
application of this procedure was proposed. Adminis-
tration of immediately released drug in divided doses
over time along with the comparison of matching blood
level curves obtained with a sustained-release formu-
lation was presented as a method to demonstrate the
achievement of controlled drug release (1223).

The use of incomplete block designs in determining
comparative bioavailability was suggested where ad-
ministration of all formulations to each subject would
be impractical (1224). Statistical evaluation of data so
obtained was illustrated by an actual trial comparing
four formulations of lithium carbonate. Equations were
developed to permit the estimation of biological avail-
ability after oral drug administration for drugs elimi-
nated by urinary excretion and hepatic metabolism
(1225), and the first-pass effect through the liver was
estimated by this procedure.

Three in situ animal models were studied to deter-
mine the effect of intestinal pH upon bioavailability
(1226). Data from the rat and dog correlated well with
results in humans, but results from the rabbit did not.
It was suggested that the rabbit would be a poor can-
didate for attempted animal-human bioavailability
correlations. A dialysis apparatus was designed to
measure the in vitro availability of drug from oral liquid
preparations (1227). This methodology was employed
to compare availability of phenethicillin from three
commercially available oral pediatric preparations. An
improved column-type dissolution apparatus was de-
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scribed (1228). Procedures were incorporated to elimi-
nate blockage of the filtration system by insoluble
fragments. Results with uncoated and coated tablets
were analyzed to discuss problems with column-type
dissolution systems.

A correlation was shown to exist between saliva and
plasma levels for quinidine (1229) and amobarbital
(1230). Possible effects of pH and protein binding upon
results were discussed.

A review discussing methodology and factors af-
fecting percutaneous absorption was presented (1231).
The validity of using in vitro human skin preparations
to predict in vivo absorption was demonstrated with 12
organic compounds (1232). Although quantitative
agreement was less than perfect, a rank-order correla-
tion was achieved. An in vivo method for monitoring the
rate of water desorption from human forearms using dry
nitrogen gas passed over the skin was investigated
(1233). Experimental results confirmed an earlier
finding that polysorbate 85 increased epidermal per-
meability.

Methodology was developed for assessing the con-
tribution of tear turnover, instilled solution drainage,
and nonproductive absorption to the loss of drug from
the precorneal area of the eye (1234). Experimental data
obtained upon corneal application of pilocarpine nitrate
in rabbits were used to develop these projections.

A linear correlation was found between the logarithm
of the in situ gastric absorption rate constant of 14
barbiturates with the R,, values obtained in selected
reverse-phase partition chromatographic systems
(1235). Possible relationships between chromatographic
parameters and absorption rate constants from sites
other than the stomach were explored. On the basis of
pharmacokinetic simulations and experimental data,
it was shown that urinary excretion measurements
should be made during the 1st hr to permit adequate
evaluation of absorption of aspirin from different dosage
products (1236). Measurements made after 3 hr were
inadequate. Results from percutaneous absorption
studies conducted with hydrocortisone, testosterone,
and benzoic acid correlated with results obtained in
monkeys and humans (1237). Therefore, the Rhesus
monkey was suggested as a suitable animal model for
percutaneous absorption studies of relevance to hu-
mans.

Physicochemical Factors—A study was made of
factors affecting the bioavailability of tetracycline
compounds (1238, 1239). Two polymorphs each of tet-
racycline, chlortetracycline, and oxytetracycline were
demonstrated, and their solubilities were determined.
The crystal form significantly influenced the biocavail-
ability only of tetracycline as determined by a urinary
excretion study in human subjects. Administration of
the free base forms produced higher plasma levels as
well as greater total cumulative absorption than were
obtained with the hydrochloride salts.

Blood levels after injection of an ampicillin trihydrate
aqueous suspension were compared with those pro-
duced by injection of an ampicillin sodium solution
(1240). The suspension produced a longer duration of
activity, although higher peak levels were obtained with
the solution. The phthalidyl ester of ampicillin provided
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serum levels in humans 2.5 times as great as those pro-
duced by ampicillin (1241). Orally administered car-
benicillin indanyl sodium was readily absorbed to pro-
duce a maximum serum level within 2 hr. Higher blood
levels were achieved than with carbenicillin (1242).
Tissue esterases were shown to convert the ester rapidly
to carbenicillin, and in vivo activity was attributable to
the latter compound. Oral administration of pivampi-
cillin hydrochloride to normal human subjects resulted
in higher peak levels and greater total availability than
were obtained with ampicillin (1243, 1244). Similar re-
sults were obtained when suspensions of the free base
forms were compared. In studies comparing the bio-
availability of different ester forms of ampicillin, ab-
sorption rates correlated with the lipid solubility of the
ester (1245).

Both particle size and vehicle viscosity affected the
bioavailability of pentobarbital (1246). Particle size was
also shown to influence significantly the absorption of
digoxin (1247, 1248). The bioavailability of tablets
prepared with drug of 7-13-um particle size was 78-97%
of that of the drug administered in solution. Tablets
prepared from 102-pm material provided only 39% of
the bioavailability of the reference solution.

The use of the prodrug approach to facilitate ab-
sorption was explored in several studies, and its appli-
cation to antibiotics (1249) and cytotoxic agents
(1250-1252) was discussed.

The activity of local anesthetics (as hydrochlorides)
in producing overturn in goldfish, measured in pH 8.0
buffer solution, was shown to increase in the following
order: procaine < lidocaine < tetracaine < dibucaine
(1253). The results were explained on the basis of the
drug partition coefficient and the minimum effective
concentration in goldfish, with only the unionized
fraction of drug being responsible for the observed ef-
fects. A two-compartment open model was used to de-
scribe the buccal absorption of steroids (1254). Rate
constants were calculated using a feathering technique,
and an analog computer was employed to project ab-
sorption values which agreed favorably with experi-
mental data. On the basis of a crossover experimental
design, the absorption profile of griseofulvin was as-
sessed in humans following oral administration of a
500-mg dose in capsules of the anhydrous and mono-
chloroform solvate forms (1255). Bioavailability was
significantly higher with the solvated drug, and the re-
sults correlated well with solubility and dissolution rate
studies in simulated intestinal fluid.

Several reviews discussed the effects of physical and
chemical properties of the drug on bioavailability
(1256-1265).

Formulation Factors—Bioavailability of digoxin
from different commercial and experimental products
continued to be of interest during the year. Bioavail-
ability from four randomly selected lots of digoxin
produced by a single manufacturer showed no greater
variability than that obtained when one lot was ad-
ministered twice (1266). Intersubject variation in areas
under the serum concentration—-time curve and in the
24-hr urinary measurements was more than twice that
of intrasubject variations. Although four brands of di-
goxin tablets did not differ in total absorption or total



urinary excretion in humans and were equivalent for
maintenance treatment, marked differences occurred
in area and steepness of the absorption curves (1267).
One brand was absorbed so slowly as to be unsuitable
for rapid oral digitalization.

The bioavailability of digoxin from tablets compared
to in vitro dissolution rates showed that tablets re-
leasing a minimum of 90% of drug within 2 hr were likely
to be bioequivalent (1268). In another study, digoxin
tablets having different dissolution rates were admin-
istered at 0.5 mg/day for 9 days (1269). Products that
showed differences after a single dose also produced
significant variations in steady-state levels. Use of a
24-hr urinary excretion was proposed as the most reli-
able screening test to assess bioavailability.

Rapidly dissolving digoxin tablets were shown to
provide complete absorption (1270, 1271). No signifi-
cant differences in urinary excretion levels were shown
when the rapidly dissolving tablets were compared to
a digoxin elixir. A solution of digoxin in capsule form
was demonstrated to provide greater bioavailability
than rapidly dissolving tablets (1272), but no explana-
tion was offered for the results. In a bioavailability study
comparing digoxin tablets produced by two major
manufacturers, cumulative urinary excretion data were
recommended for assessing bioavailability rather than
plasma data obtained after 2 hr (1273). Storage of tab-
lets for 2 years did not affect bioavailability. No dif-
ferences were seen in the bioavailability of digoxin ad-
ministered as a rapidly dissolving tablet, capsule, or oral
solution in water (1274). However, administration of a
pediatric elixir provided consistently higher urinary
excretion levels. In comparison with an intravenous
injection, only 63% of the drug was absorbed from tab-
lets and 75% from the elixir, Finally, experimental di-
goxin tablets, having a wide range of dissolution rates,
were shown to produce gross variations in bioavailability
as determined from peak plasma concentrations, areas
under the 5-hr plasma concentration-time curve, and
10-day urinary excretion results following administra-
tion of single doses (1275). Determination of dissolution
rate was the best method for predicting bioavailability,
and the establishment of a minimal acceptance level was
proposed.

Several studies were published in which bioavail-
ability of commercial tetracycline products was as-
sessed. In a Canadian study, significant differences were
seen in commercial products (1276). The use of 6-8-hr
blood or urine data was proposed to assess bioavail-
ability. Statistical correlations were shown between Tl
dissolution data and blood and urine results. Bioavail-
ability differences in other commercial tetracycline
products also were reported (1277, 1278). No significant
differences in the bioavailability of different brands of
doxycycline capsule products were found when com-
pared to a suspension.

More rapid and complete absorption of phenethicillin
occurred from the oral aqueous solution of the potas-
sium salt than from an oil suspension of the same ma-
terial (1279). Slow and incomplete absorption occurred
after administration of a suspension of the benzathine
salt. Significant differences in absorption rate, peak
blood level, and blood level 4 hr after administration

were demonstrated in a crossover study of 11 brands of
phenoxymethyl penicillin (penicillin V) (1280).

Urinary excretion of acetaminophen after rectal ad-
ministration of three suppository formulations was
compared to that after oral administration of a tablet
dosage form (1281). Rectal absorption showed extreme
variability, and relative bioavailabilities of from 68 to
88% were obtained compared to the oral tablet. Differ-
ences in absorption rates from the suppository products
were great, and in one case the clinical efficacy of the
product would be questioned.

No significant differences were found in the bio-
availability of three dexamethasone tablet products,
and the results were essentially identical to those from
an elixir formulation (1282). Statistical differences were
shown in the rate of appearance of prednisolone in
plasma but not in the total amount converted to pred-
nisolone following administration of three commercial
prednisone tablets to volunteers (1283, 1284). The re-
sults suggested that differences in in vivo rates of ap-
pearance of prednisone be employed to assess bio-
availability and be compared to in vitro dissolution
rates.

The influence of crystal size (macro or micro) and
dosage form (capsule or tablet) on urinary excretion of
nitrofurantoin was investigated in 20 subjects (1285).
Higher urinary excretion levels were obtained from
tablets. Differences in crystal size affected urinary ex-
cretion when the drug was administered in capsules.
Side effects appeared equally with all preparations.

Blood levels determined following oral administration
of single doses of three commercially available brands
of chlorpropamide revealed significant differences be-
tween products (1286). Two tolbutamide products also
differed markedly in the serum concentration-time
curves produced following oral dosing (1287). Differ-
ences in serum levels were obtained with sulfadiazine
tablets from different manufacturers, although in vitro
release values of the products were comparable. The
relationship between the bioavailability of fluorides and
their anticaries effectiveness was discussed (1288). A
comparison was made between two groups of studies,
one in which sodium fluoride was reported to be effec-
tive and another in which it was reported to be inef-
fective.

The percutaneous absorption of hexachlorophene
following daily whole body washings was employed to
compare the bioavailability of two commercially avail-
able detergent-based skin-cleansing products (1289).
Differences were demonstrated between the products,
and blood level data demonstrated considerable ab-
sorption. There was no correlation between whole blood
concentration, body surface area, or skin pigmenta-
tion. :

The period following administration over which blood
level measurements should be made to obtain a reliable
bioavailability comparison of two or more formulations
of the same drug was examined on the basis of literature
data for a number of drugs (1290). For most drugs, ratios
of areas under the curve changed little between the end
of the absorption period and the time when blood
sampling was terminated. It was suggested that reliable
bioavailability comparisons among different brands
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could be made by blood sampling over 24 hr or less.

The percutaneous absorption of anthralin and its
triacetate was investigated through the use of tritium-
labeled drugs (1291). Four ointment vehicles were
evaluated, and depth of penetration was determined by
stripping skin layers with cellophane tape. The best
penetration occurred through hydrophobic ointments.
Absorption of anthralin was superior to that of the tri-
acetate compound. The depth of penetration of coal tar
and ichthammol into rabbit skin also was determined
by the stripping method (1292). The deepest penetra-
tion of the tar occurred from a water-in-oil low fat base,
while the best absorption of ichthammol was from
petrolatum.

In another study of percutaneous absorption, the
penetration of salicylic acid with and without dimethyl
sulfoxide decreased as the ointment vehicle pH was
increased (1293). The topical absorption and retention
of salicylic acid and carbinoxamine from four oil vehicles
followed first-order kinetics after an initial lag phase
(1294). The vehicle with the strongest affinity for the
drug demonstrated the poorest absorption. Higher ab-
sorption rate constants were observed through excised
skin than intact skin. Measurement of total radioac-
tivity in the blood of rats for 5 hr following rectal ad-
ministration of tritiated benzocaine in ointment vehicles
demonstrated that the greatest release occurred from
the water-soluble vehicle (1295).

The bioavailability of vitamin E administered in-
tramuscularly was determined by comparing free to-
copherol levels in blood after administration of aqueous
micellar dispersions of tocopherol and tocopherol ace-
tate (1296). The rate-limiting step in the bioavailability
was shown to be the rate of hydrolysis of the acetate
ester to the physiologically active free tocopherol, and
vitamin E activity in blood was much greater when the
free alcohol was administered. The use of lipids such as
cholesterol, cholesteryl acetate, and 3-sitosterol as
carriers for oral and implantation therapy was investi-
gated (1297). In vitro and in vivo studies demonstrated
the usefulness of this approach. Naltrexone—poly(lactic
acid) composites demonstrated effective blocking action
to morphine in animals for 20-29 days (1298).

Effects of surfactants on the intramuscular absorp-
tion of a water-soluble drug were investigated (1299).
Inhibitory effects were shown to occur in the presence
of both ionic and nonionic surface-active agents. A
morphine implantation pellet prepared by adsorbing
morphine sulfate onto a molecular sieve induced
physical dependence in mice (1300). The pellet was
implanted subcutaneously, and the peak of physical
dependence occurred within 24 hr after implantation.

An attempt was made to employ liposomes for pro-
longing intramuscular absorption of highly water-sol-
uble drugs (1301). After injection in the form of lipo-
somal suspensions, clearance of model drugs from the
injection site was considerably delayed in comparison
with the controlled aqueous buffer injections. The larger
the amount of cholesterol incorporated into the lipo-
somes, the slower the drug absorption became. Hy-
drolysis of liposomes at the injection site appeared to
be responsible for the greater in vivo release than was
predicted from in vitro results.
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The influences of concentration and vehicle compo-
sition on corneal penetration of the steroid fluor-
ometholone were studied in the albino rabbit (1302). A
sustaining effect noted upon instillation of a micronized
drug suspension was attributed to the retention of
particles within the cul-de-sac of the eye. When an
ointment preparation was employed, the peak aqueous
humor concentration was not achieved until 3 hr after
administration. Predosing with a saturated solution
followed by application of the ointment was recom-
mended to achieve an immediately effective concen-
tration followed by a sustaining effect.

The influence of drainage and tear turnover was
studied through the administration of radioactive
technetium Tc 99m sulfur colloid in the presence of
topical anesthetics (1303). Reduction in the tear turn-
over rate varied for different anesthetics and was dose
dependent. Aqueous humor concentration—time profiles
for radioactive pilocarpine nitrate in the presence and
absence of topical anesthesia verified the importance
of tear turnover and instilled solution drainage as the
major routes of drug loss in the eye. The effect of
methylcellulose and polyvinyl alcohol as viscosity en-
hancers in ophthalmic preparations was explored, and
a viscosity range of 12-15 cps was reported as optimum
for prolonging contact time (1304). A study of the
ophthalmic efficacy of dexamethasone showed that a
suspension of the alcohol was more effective in sup-
pressing inflammation than an equal quantity of the
phosphate solution, whereas the solution was more ef-
fective than the phosphate ointment (1305).

Soft contact lenses saturated with tritiated pilocar-
pine provided greater activity in the aqueous humor for
up, to 6 hr compared to a topically applied pilocarpine
solution (1306). The application of drug bioavailability
input and pharmacological response output results in
designing drug delivery systems was discussed (1307),
and this approach was exemplified with two antiglau-
coma drugs.

Micronized griseofulvin administered in a corn oil-
in-water emulsion demonstrated significantly enhanced
bioavailability compared to an aqueous suspension and
a commercial tablet dosage form (1308, 1309). A
mechanism based on the ability of linoleic and oleic
acids liberated during the digestion of corn oil to inhibit
GI motility and stimulate gallbladder evacuation was
proposed. Although the onset of absorption after ad-
ministration of the corn oil emulsion was delayed, this
difference in comparison with the aqueous suspension
disappeared after multiple dosing of the two dosage
forms.

Enhanced bioavailabilities of sulfisoxazole acetyl and
dicumarol were found when the drugs were adminis-
tered in lipids as compared to administration in water
(1310). The absolute bioavailability of griseofulvin was
increased by coadministration with polysorbate 80 in
which the drug was quite soluble. An attempt was made
to correlate polarity, micelle-forming properties, di-
gestibility, and chylomicron-forming properties of lipid
vehicles with their effect on drug bioavailability.
Emulsifier effects upon the absorption of vitamin A
acetate and phenylbutazone were studied (1311). Ab-
sorption of vitamin A acetate was found to occur via the



micellar phase, whereas the free concentration in the
aqueous phase was the determining factor for phenyl-
butazone. The effect of surfactants, tetracycline, and
edetic acid (EDTA) upon intestinal mucosal integrity
was studied by intravenously administering sulfa-
guanidine to rats and monitoring the concentration of
drug appearing in the intestinal lumen (1312). Except
for poloxamer 18815, all agents studied had a damaging
effect upon the intestinal walls.

Administration of dioctyl sodium sulfosuccinate
markedly enhanced the GI absorption of phenolsul-
fonphthalein in rats (1313). This result appeared to be
due to altered permeability of the intestinal mucosa. In
contrast, poloxamer 188 showed no potentiating activ-
ity. At higher concentrations, both surfactants de-
creased absorption, presumably due to micellar drug
entrapment. Several nonionic and anionic surfactants
increased thioridazine absorption in goldfish (1314).
This effect occurred at or near the CMC. Above this
level, the surfactants had a decreasing effect on ab-
sorption.

A study of the effect of alcohol upon theophylline
absorption showed that, in contrast to results obtained
in rats, ethanol produced no enhancing effect upon
average plasma levels of theophylline in humans (1315,
1316). Other alcohols, namely methanol, 1-butanol,
glycerin, propylene glycol, and, to a lesser extent,
mannitol and sorbitol, increased net water flux from the
small intestine of rats, thereby increasing the rate of
theophylline absorption. Evaluation of the effects of
normal alcohols on intestinal absorption of salicylic acid,
sulfapyridine, and prednisolone in rats showed that the
presence of alcohol produced dissimilar absorption rates
for the drugs studied (1317). In view of the results, the
absorption-altering effects of the alcohol could not be
attributed solely to increased water flux. Although a
25-50-fold molar excess of trichloroacetate increased
the disappearance of methantheline bromide from in-
testinal loops, the onset of mydriasis in animals ap-
peared to be delayed in the presence of trichloroacetate
(1318). Administration with sodium lauryl sulfate and
methylcellulose increased the absorption of aspirin,
salicylic acid, and sulfadimidine (sulfamethazine) in rats
(1319). Absorption was greater from oral solutions than
from suspensions.

Although a qualitative correlation was found between
the in vitro dissolution rate and the calculated initial
absorption rate constants for prednisone, in vitro dis-
solution rates were not predictive of the overall bio-
availability of the tablets tested (1320). A sustained-
release capsule containing 20 mg of isosorbide dinitrate
produced blood levels similar to 5 mg of an immediate
release dosage form administered four times at 3-hr
intervals (1321). Peak nitrate serum levels were reached
in the 9th hr. Administration of a slow release pro-
cainamide tablet every 8 hr produced about the same
mean plasma level at steady state as ordinary tablets
given every 4 hr (1322, 1323). Occasional high plasma
concentration peaks observed after administration of
nonsustained-release tablets did not occur when the
slow release product was administered. When a 180-mg
sustained-release pseudoephedrine hydrochloride tablet
was administered twice daily, plateau plasma levels

were reached after 3 days (1324). An initial increase in
heart rate and insomnia disappeared within 3 days.

A prolonged-acting quinidine bisulfate tablet pro-
vided more stable serum levels and less GI reactions
than immediate release tablet products (1325). A
crossover study was conducted to compare the bio-
availability of amitriptyline administered as a 25-mg
tablet three times daily with a 75-mg sustained-release
pelletized form (1326). Blood levels were essentially
equivalent after 1 week. No difference was demon-
strated between the absorption of ferrous sulfate from
an immediate release tablet and a slow release form in
normal subjects and anemic patients (1327). Ascorbic
acid enhanced iron absorption, especially in anemic

‘postgastrectomy patients. The duration of the neu-

tralizing effect in human subjects of a slow release
antacid tablet was demonstrated to be 300% greater
than that of the simple antacid (1328). In the slow re-
lease product, calcium carbonate was incorporated into
wax-containing granules.

Differing Administration Routes—In volunteers
administered imipramine orally and parenterally,
higher levels of the metabolite desipramine occurred
after oral dosing (1329). The therapeutic consequence
of this difference was discussed. Although intravenous
propantheline lowered blood ethanol levels after in-
gestion of a standard ethanol load, oral doses were
without significant effect (1330). The marked reduction
in oral biocavailability should be considered in clinical
situations. Absorption of naproxen from water-soluble
and fat-based suppositories were comparable to ab-
sorption from an equivalent oral dose (1331). Indo-
methacin was well absorbed after oral dosing, and peak
plasma concentrations were achieved within 2 hr (1332).
Comparison with the area under the curve after intra-
venous dosing indicated that complete bioavailability
was achieved by the oral route. Although complete ab-
sorption occurred following rectal administration, the
rate was slower than after oral dosing.

Comparison of plasma phenytoin concentrations in
an intravenous and intramuscular crossover study
showed that the intramuscularly administered drug was
absorbed over 5 days (1333). A model simulating pre-
cipitation and redissolution of the drug at the injection
site provided a satisfactory fit for the observed plasma
concentrations. Rectally administered proxyphylline
was shown to fit a two-compartment open model,
whereas oral administration conformed to a one-com-
partment model system (1334). The drug appeared to
be well absorbed by both routes. The blood concentra-
tion of chlordiazepoxide hydrochloride was higher after
oral administration of a 50-mg dose than after intra-
muscular injection of 100 mg (1335). Peak levels of the
metabolite were similarly lower after injection. Oral and
intramuscular administrations of nortriptyline hydro-
chloride provided equivalent blood levels (1336). These
results demonstrated complete GI absorption.

Subcutaneous disappearance of lidocaine hydro-
chloride was followed as a function of time using a closed
absorption cell affixed to anesthetized rats (1337). A
shift of the solution to higher pH values within the cell
suggested that precipitation of lidocaine base occurred
in some experiments.
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No measurable radioactivity was found in serum after
dermal application of clotrimazole as a 1% cream or
solution (1338). Less than 0.5 and 0.05% of the radio-
activity applied to the skin in the cream and solution,
respectively, were excreted in the urine within 4-5 days.
Following vaginal application of the solution, serum
concentrations of only 0.2% of those obtained after oral
administration were observed. Factors influencing the
bioavailability of drug products administered by dif-
ferent routes of administration were reviewed (1339).

Physiological Factors—Significant intersubject
variability was observed in the cumulative excretion in
urine after 7 days and in the area under the 24-hr serum
concentration curve following single-dose administra-
tion of 0.5 mg of digoxin (1340). A significant correlation
existed between cumulative digoxin excreted during the
first 2 days compared to 7-day excretion data. Use of
cumulative 2-day excretion data following single-dose
administration was recommended to compare
bioavailabilities of oral digoxin preparations. A review
was published in which a magnesium trisilicate antacid
product was found not to affect digoxin bioavailability
in dogs (1341). These results contradicted previous
findings in which the dissolution of digoxin was com-
pletely suppressed by the antacid. In contradiction to
a previous study, one report indicated that phenylbu-
tazone absorption was not adversely affected by ant-
acids (1342).

Enhancement of in situ absorption of several drugs
from the rat small intestine occurred upon perfusion of

.drug with hypotonic solutions, whereas hypertonic so-
lutions diminished drug transfer (1343). The rate of
intestinal blood flow also played an important role in
the absorption of drugs that were lipid soluble and very
rapidly absorbed. Ephedrine hydrochloride adminis-
tered orally to mice was more rapidly absorbed from
isotonic glucose than from isotonic sodium chloride
(1344, 1345). This result was attributed to the effect of
glucose in facilitating transmucosal fluid uptake. Re-
duction in mesenteric blood flow rates resulted in im-
pairment of sulfaethidole absorption in an in situ canine
intestinal preparation (1346). Haloperidol absorption
also decreased with decreased intestinal perfusion but
differed from sulfaethidole in that membrane storage
of haloperidol appeared to take place during its ab-
sorption.

Absorption rates of salicylate and antipyrine across
the rat gut intestine were reduced under the influence
of fasting (1347). Mucosal cell viability, cell number, and
mesenteric blood flow were considered to be major
factors affecting drug absorption rates. In another
study, the diminished volume of distribution induced
by fasting was considered to be a major cause of the
decrease of drug absorption from the intestines of fasted
rats (1348). Reduced absorption rates in fasted rats were
also demonstrated with salicylic acid and antipyrine
(1349). In this study, the effect was attributed to inhi-
bition of intestinal cell proliferation during fasting,
resulting in a decreased absorptive surface.

Absorption of theophyliine was more rapid when
administered following a high protein meal than after
a high fat or high carbohydrate meal (1350). Absorption
from solution was faster than from a solid dosage form
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in all treatments studied. An increase in the bioavail-
ability of nitrofurantoin coadministered with pro-
pantheline was attributed to a delay in gastric emptying
(1351). Administration of atropine sulfate significantly
increased the time necessary to achieve peak blood
levels of lidocaine (1352). This delay was also attributed
to a gastric emptying inhibition effect. Increased ab-
sorption of indomethacin occurred with coadministra-
tion of buffered aspirin in healthy volunteers (1353).
Concomitant administration of aminosalicylic acid
delayed peak blood serum levels of rifampicin (rifam-
pin) and decreased by half the area under the absorp-
tion curve (1354). The conclusion was reached that this
combination of drugs is not suitable for routine tuber-
culosis therapy.

Marked intersubject variability was found in the ratio
of saliva to serum concentration of procainamide in 12
chronically medicated patients (1355). There was no
correlation between the dose administered and the
minimum serum or saliva concentration. The ratio of
saliva to serum concentration increased with decreasing
saliva pH. This result was largely explained by the
pH-dependent ionization and distribution of the drug.
Evaluation of serum concentrations and urinary ex-
cretion data indicated the occurrence of a sex difference
in the rate and extent of cephradine absorption from
three injection sites (1356). Smaller areas under the.
curve occurred in female patients. The proportion of a
dose of meperidine excreted unchanged or as metabolite.
was found to depend upon the urinary pH and the route
of administration (1357). Older people appeared to
metabolize more of the drug and excrete less in un-
changed form. Excretion of the drug in acid urine was
directly proportional to the plasma concentration.

A widely used carbonated beverage and an antiemetic
product containing carbohydrates and phosphoric acid,
when administered together with riboflavin 5-phos-
phate or salicylamide, significantly increased the bio-
availability of riboflavin and appreciably altered the
metabolic fate of salicylamide by increased conversion
to the sulfate and decreased formation of the glucuro-
nide (1358). These effects were attributed to the de-
creased gastric emptying rate caused by the carbohy-
drates and phosphoric acid, consistent with the em-
pirical use of these products as antinauseants and an-
tiemetics. The results demonstrated that the choice of
beverage taken with medication can affect the bio-
availability and/or metabolic fate of the drug. In the
presence of mucin, an approximately 50% reduction in
the bioavailability of tetracycline was found in everted
rat gut and diffusion cell studies (1359, 1360). The re-
sults suggested that the drug is bound to the mucin
macromolecule.

Pretreatment of healthy subjects with metoclo-
pramide, a stimulator of gastric and intestinal motility,
increased L-dopa (levodopa) absorption (1361). This
increase was attributed to rapid stomach emptying,
facilitating absorption in the small intestine where an
active transport mechanism takes place. A study of the
variability of L-dopa absorption in healthy fasting
subjects showed that peak plasma levels ranged from
0.25 to 2.42 mg/ml and occurred 0.5-4 hr after ingestion
(1362).



Table XXX—Additional References on Bioavailability

Reference Topic Reference Topic
1367 Bioavailability as an international problem 1408 Formulation effects upon oral activity of in-
with reference to digoxin doprofen (K4277), a new nonsteroid anti-
1368 Bioavailability and elimination of 8-methyldi- inflammatory agent
goxin (medigoxin) 1409 Effect of microencapsulation of aspirin upon
1369 Absorption and biotransformation of topically bioavailability and gastric irritation
applied adenosine monophosphate 1410 Correlation of aspirin dissolution from enteric-
1370 Bioavailability in humans of ICRF-159, an coated tablets on in vivo absorption
antineoplastic agent 1411 Influence of base upon bioavailability of acet-
1371 Bioavailability in humans of N-acetylprocain- aminophen from suppositories
amide 1412 Comparison of biocavailability of lithium car-
1372 Review of corticosteroid bioavailability bonate and a slow release lithium sulfate
1373 Review of in vivo laboratory techniques to as- preparation
sess bioavailability 1413 Influence of changes in formulation and uri-
1374 In vitro bioavailability testing nary pH upon bioavailability and excretion
1375 Review of methods for bioavailability testing of diethylpropion
1376 In vitro tests for determination of antacid ac- 1414 Comparative bioavailability of oral immediate
tivity and slow release iron preparations
1377 In vitro antacid and antipepsin activity of hy- 1415 Bioavailability of fluoride
drotalcite 1416 Bioavailability of timed-release orciprenaline
1378 GI absorption of anticholinergic drugs (metaproterenol) sulfate
1379 Preparation, hydrolysis, and oral absorption of 1417 Bioavailability of isoniazid in a liquid dosage
d-carboxy esters of carbenicillin form
1380 Comparative release rates of depot fluphena- 1418 Rectal absorption of a coated aspirin supposi-
zine injections tory
1381 Effect of probenecid on serum half-life of ce- 1419 Effect of formulation on absorption of naprox-
foxitin and cephalothin en suppositories
1382 Biological availability and alteration of silybin 1420 Effect of lactose on increasing dissolution rate
(silymarin) and absorption of a narcotic analgesic (Ro-
1383 Bioavailability of lysine salt of cephalexin 03-4661) from capsules
after intramuscular injection 1421 Mechanism of intestinal absorption of drugs
1384 Chemical significance of differing absorption from emulsions
rates of diazepam and oxazepam 1422 Enhanced intestinal absorption of methyl or-
1385 Bioavailability of digoxin preparations ange administered in emulsions
1386 Comparative bioavailability of sustained-re- 1423 Role of bile in lymphatic transport of lipid-sol-
lease quinidine preparations and quinidine uble drugs
bisulfate 1424 Comparative bioavailability of cyanocobala-
1387 Comparative in vitro dissolution of quinidine min from capsules and tablets
tablets 1425 Slow absorption of phenytoin after intramus-
1388 Comparative bioavailability of penicillin V pe- cular injection
diatric products 1426 Comparative bioavailability from tablets and
1389 In vive Ylompai'lisgn of bi(:fvailability of two . capsules
ampicillin trihydrate products 1427 Effect of implantation on physical properti
1390 Bioavati_labiliiy of two oral erythromycin stea- of silicone ll:-)ubber physical properties
rate formulations
1391 Biopharmgcel(litical a}ilssessment of phenylbuta- 1428 Eftfﬁf; of muscle blood flow upon drug absorp-
zone and indomethacin preparations X . oy ..
1392 In vitro and in vivo evaluations of phenylbu- 1429 Retv1evcvl of bioavailability of drugs adminis-
tazone tablets ered in entenc-coate_d ge.latm capsules
1393 Comparative effectiveness of two brands of 1430 Review of pharmacokinetic aspects of con-
phenothiazine trplled drug delivery systems
1394 Comparative bioavailability of two oral di- 1431 Review of rectal absorption of drugs from sup-
azepam products positories
1395 Comparative human bioavailability of three 1432 Effect of formulation on dissolution of amino-
rifampicin (rifampin) products salicylic acid tablets
1396 Evaluation of bioavailability of 13 hydrochlo- 1433 Review of the role of biopharmaceutical stud-
rothiazide products ies in drug optimization
1397 In vivo comparison of two lidocaine prepara- 1434 Effect of suppository bases on antibiotic bio-
tions availability )
1398 Discussion of bioavailability comparisons be- 1435 Influence of vehicle on penetration of steroids
tween different manufacturers and different through skin ] .
lots of product 1436 - Effef.;;t of egnu(l:su()ins.lq inhz:incmg t{ansli)ort of
. R ‘s : : mitomycin C administered parenterally
1399 Blgf;?ggblmy of meperidine using urinary ex- 1437 Serum levels of ampicillin and dicloxacillin
. . . after injection by intravenous and intramus-
1400 Urinary excretion studies of coated sulfa- cular routes
. methazine 1438 Effects of different routes of administration of
1401 Enhancement of skin absorption by poly[2- microencapsulated enzymes :
(methylsulfinyl)ethyl acrylate] 1439 Pharmacokinetics of ascorbic acid adminis-
1402 Biopharmaceutical studies on nitrofurantoin tered rectally and intravenously
1403 Biopharmaceutical evaluation of calcium glu- 1440 Review of GI drug absorption
conate . . 1441 Review of effect of food on drug absorption
1404 Dissolution and absorption of aspirin tablets 1442 Effect of phenformin on calcium absorption
1405 Comparative absorption and pharmacokinet- 1443 Inhibition of rifampicin (rifampin) absorption
ics of immediate and slow release proxy- by bentonite
phylline tablets X 1444 Effect of epinephrine in lowering blood con-
1406 Effect of solution viscosity on ophthalmic ac- centrations and prolonging anesthesia of li-
tivity of cocaine {ind pilocarpine . . docaine administered by pudendal block
1407 Effect of formulation on ophthalmic activity 1445 Factors affecting absorption of drugs across

of neomycin

rat intestines

(continued)
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Table XXX— (Continued)

Reference Topic Reference Topic

1446 Effect of fasting and antineoplastic agents on 1462 Review of bioavailability from pharmaceutical

intestinal absorption of drugs in rats dosage forms
1447 Meal interference with orally administered an- 1463 Comparative bioavailability of chlorpromazine

tibiotics oral dosage forms determined by pharmaco-
1448 Increase in absorption of drugs in rats by ex- logical response data

posure to light 1464 Subject variation in oral absorbability of am-
1449 Increased absorption of L-dopa (levodopa) at- picillin

tributed to ion intestinal decarboxylation 1465 Effect of route of administration on chlordi-
1450 Biopharmaceutic influences on anticholinergic azepoxide serum levels

effects of propantheline 1466 Variation in bioavailability of two orally ad-
1451 Review of cutaneous absorption of pharma- ministered ampicillin trihydrate products

ceuticals 1467 Pharmacokinetics of five ampicillin prepara-
1452 Review of pathological and physiological fac- tions .

tors affecting bioavailability and pharmaco- 1468 Bioavailability of four doxycycline products

kinetics 1469 Absorption and elimination of orally and par-
1453 Review of pharmacological modification of enterally administered tetracycline com-

drug absorption processes E pounds ¢ havirin after i )
1454 Review of GI drug absorption 1470 X:éfg;g?st;)atif;p apirin after intramuscular
1455 Pitfalls in interpreting bloavallablhty data 1471 Effect of food type on absorption of zinc sul-
1456 Review of effects of route, dos_age regimen, and fate

delivery system on drug activity 1472 Effect of cationic drugs on intestinal absorp-
1457 Review of biopharmaceutical aspects of drug tion of pralidoxime iodide

research 1473 Enhancing effect of rifampin on warfarin ex-
1458 Review of biopharmaceutics and pharmacoki- cretion

netics in professional practice 1474 Pharmacokinetics of ampicillin in cirrhotic pa-
1459 Review of problems in biocavailability assess- tients

ment 1475 Effect of drugs and excipients on aspirin ab-
1460 Review of biological availability of drugs sorption
1461 Discussion of factors affecting bioavailability 1476 Review of factors affecting GI drug absorption

The importance of determining the biopharmaceutics PHARMACOKINETICS

and pharmacokinetics of new drug products to permit
correlation with safety and activity was discussed
(1363). Differences in individuals with respect to ab-
sorption, distribution, and elimination patterns were
suggested to account for deviations from ideal dose-
response relationships.

Blood concentrations of acetaminophen following
oral administration of a short chain ester, p-acetami-
dophenyl acetate, were not significantly different from
those found using acetaminophen (1364). Lower blood
levels occurred when intermediate hydrocarbon
chain-length compounds were administered. A direct
relationship appeared to exist between in vitro hy-
drolysis rates and blood concentrations in vivo. Con-
comitant oral administration of acetaminophen deriv-
atives, pancreatic lipase, and calcium salts resulted in
an increase in the blood levels of acetaminophen as
compared to administration of the esters alone. A
combination of short chain and longer chain esters of
the drug provided a prolonged release, which main-
tained therapeutic blood concentrations for 13 hr fol-
lowing a single administration in dogs.

Elevated free serum iodide levels were determined
in burn patients treated topically with povidone-iodine
(1365). Iodine absorption was suggested as a possible
cause of unexplained abnormalities, including acidosis
and renal failure, in patients so treated. Following a
shower employing a whole body lather with soap con-
taining 2% triclocarban, about 0.23% of the drug was
recovered in the feces over 6 days and 0.15% in the urine
over 2 days (1366). No detectable levels were found in
the blood.

Additional references relating to bioavailability are
found in Table XXX.
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A general disposition equation for a linear mammil-
lary model consisting of n compartments was derived
and employed to develop models based upon drug ad-
ministration into the central compartments and into a
peripheral compartment (1477). Equations describing
the time course of a drug in a particular compartment
after administration by various routes were also pre-
sented. An empirical equation not based upon com-
partment modeling was developed to describe phar-
macokinetic behavior (1478). The proposed method
provided superior correlations to those obtained with
a one-compartment model and could be employed to
describe the time course behavior of a highly protein-
bound drug for which a one-compartment model failed.
An analog computer was employed to generate phar-
macokinetic data, and the use of radiolabeled drugs and
computers to obtain pharmacokinetic parameters was
discussed (1479). Quinidine administration to rabbits
was used to illustrate the application of analog com-
puters to generate pharmacokinetic information
(1480).

Novel hydrodynamic models for distribution of in-
travenously administered drugs was presented and
compared to the conventional compartmental phar-
macokinetic modeling systems currently employed
(1481, 1482). The superiority of the new procedure was
discussed. The application of the Loo-Riegelman ab-
sorption method was discussed by Wagner, who also
reviewed problems encountered in attempting to de-
velop pharmacokinetic models (1483, 1484). Lemberger,
in discussing pharmacokinetic toxicity, recommended
that the B/S level should be kept to a minimum
(1485).



Table XXXI—Additional References on Pharmacokinetics
of Digitalis Glycosides

Reference Topic

1510 Serum and urine concentrations after oral ad-
ministration of B-methyldigoxin (medigox-
in)

1511 Physiological distribution of digoxin in the
heart

1512 Influence of heart failure on serum digoxin
levels

1513, 1514 Ratio between myocardial and plasma digoxin

levels

1515 Effect of propantheline, metoclopramide, and
L-dopa (levodopa) on serum digoxin levels

1516 Metabolism and body distribution of digoxin

1517 Review of digitoxin serum levels and elimina-
tion

1518 Digoxin levels in patients with atrial fibrilla-
tion

1519 Effect of cardiopulmonary bypass on plasma
digoxin levels

1520 Ratio between myocardial and serum digoxin
levels

1521 Digitalis pharmacokinetics and metabolism

1522 Formation and disposition of bis- and mono-
glycosides after 4”-0-methyldigoxin (medi-
goxin) administration,

1523 Renal excretion of digoxin

1524 Biliary excretion and enterohepatic circulation
of digitoxin

1525 Review of digoxin pharmacokinetics and me-
tabolism

1526 Review of digitoxin pharmacokinetics and me-
tabolism

1527 Review of pharmacokinetics of ouabain and
acetylstrophanthidin

1528 Review of pharmacokinetics of lanatoside C
and methyldigoxin (medigoxin)

1529 Pharmacokinetics and metabolism of digitoxin

1530 Effect of intestinal blood flow on enterohepat-
ic circulation of digitalis glycosides

1531 ECG changes and plasma digoxin levels

1532 Role of renal failure in digoxin pharmacoki-
netics

1533 Biliary excretion and enterohepatic circulation
of digitoxin and metabolites

1534 Relationship between serum and saliva digox-
in concentrations

1535 Pharmacokinetics of digoxin after intravenous
bolus and infusion doses

1536 Pharmacokinetics and metabolism of digoxin
in patients with hepatitis

1537 Determinants in renal clearance of digoxin

1538 Effects of antituberculosis drugs on digitoxin
pharmacokinetics

1539 Plasma half-life following repeated adminis-
tration of 3-acetyldigoxin

1540 Plasma half-life following repeated adminis-
tration of 8-methyldigoxin (medigoxin)

1541 Serum concentrations of digoxin in infants fol-
lowing overdosing

1542 Influence of renal function on digitoxin phar-
macokinetics

1543 Disposition and pharmacokinetics of digoxin

after intravenous administration

A multicompartmental model was employed to pre-
dict organ and plasma concentrations of antileukemia
drugs after administration to animals, and new thera-
peutic strategies based upon the results were suggested
for therapy in humans (1486). A new method for mul-
ticompartment pharmacokinetic analysis was described
in which a simple treatment of cumulation processes in
the central compartment was performed to avoid full
analysis of the system (1487). The method reduces
complex accumulation calculations to the simplicity of
single-compartment formulas. A one-compartment

model designed to predict alterations in persistence of
drugs in uremic patients was constructed using infor-
mation obtained from normal subjects. For the drugs
examined, the model was able to predict overall elimi-
nation rate constants in severe uremia with an error of
10% for 12 drugs and of 20% for seven additional drugs
(1488). The model was proposed as a useful approach
for predicting dosage adjustment in uremic patients for
drugs for which data are not available.

Several articles reviewed the principles of pharma-
cokinetics and the applicability of pharmacokinetic data
to drug therapy (1489-1509).

As in recent years, considerable attention was devoted
to the uptake, metabolism, distribution, and excretion
of digitalis glycosides. A listing of these studies is pro-
vided in Table XXXI.

Serum and urine data were employed to study the
elimination of diphenylhydantoin (phenytoin) from
children administered excessive doses of the drug
(1544). Nonlinear regression analysis using a one-
compartment pharmacokinetic model was employed.
A trend toward relatively lower K); and higher V .,/
K,, values was seen in the patients. A computer pro-
gram was developed to provide complete pharmacoki-
netic analysis of blood ethanol level data (1545). Lower
peak blood levels and decreased areas under the con-
centration-time curve resulted when ethanol was ad-
ministered with fats or carbohydrates (1546).

Plasma nortriptyline concentrations were assayed in
four subjects after intravenous infusion (1547). Best-
fitting curves were obtained using a two-compartment
open model. A pharmacokinetic study of nortriptyline
was performed using oral and intravenous dosing (1548).
Only 46-59% of the orally administered drug was sys-
temically available. This level was attributed to me-
tabolism following administration. Quantitative mea-
surements of first-pass metabolism also were obtained
from urinary metabolite excretion data when the ki-
netics of metabolite formation and elimination were
taken into account. Analysis of data from the intrave-
nous test according to a two-compartment open model
showed close correlation between the rate constant of
distribution from the central to the peripheral com-
partment and the elimination rate constant in the
central compartment.

A linear relationship was demonstrated between the
elimination rate constant of sulfadiazine and the en-
dogenous creatinine clearance in patients with normal
and impaired kidney function (1549). The mean half-life
of the drug was 10 hr in normal patients and 22 hr in
anuric patients. The plasma phenytoin half-life fol-
lowing intravenous administration was 14.5 hr (1550).
Following oral administration, peak plasma concen-
trations were reached in 4-12 hr. Steady-state plasma
levels varied considerably among individuals after
multiple oral doses and exceeded those predicted from
a single intravenous dose by 29-77%. This discrepancy
was attributed to transition to dose-dependent kinetics.
The heparin half-life in blood was about 1.5 hr and did
not increase with dose (1551). Differences in four
methods used for measuring heparin pharmacokinetics
were discussed. Treatment of healthy volunteers with
allopurinol and clofibrate did not alter the plasma
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warfarin elimination rate (1552). Enhancement of
warfarin activity by clofibrate in humans was thus at-
tributed to interaction at the receptor site. Treatment
with allopurinol resulted in significant prolongation of
the plasma dicumarol half-life.

To investigate the effect of end-stage renal insuffi-
ciency and hemodialysis on the serum procainamide
half-life, 500 mg was administered orally to control
subjects and dialysis patients (1553). The mean half-life
in normal subjects was 3.2-3.5 hr versus 11.3-16 hr in
the patients. Mean plasma acetaminophen and phen-
acetin half-lives were approximately 15% longer in
normal male volunteers at 6 am than at 2 pm (1554).
The apparent volume of distribution decreased by about
13% from 6 am to 12 pm, whereas the mean metabolic
clearance rate did not change significantly. Although
plasma half-lives at these hours were highly reproduc-
ible within a given subject, much individual variation
occurred. Only a maximum of 10% orally administered
acetaminophen was metabolized during the first pass
through the liver (1555).

The pharmacokinetics of acetaminophen in 2-3-
day-old full-term infants showed the half-life to be 3.5
hr compared with 1.9-2.2 hr observed in adults (1556).
The rate constant for glucuronide formation in neonates
was considerably smaller than in adults, whereas the
rate for formation of sulfate was somewhat larger than
in adults. The limited ability of neonates to conjugate
phenolic drugs with glucuronic acid appears to be par-
tially compensated for by a well-developed capability
for sulfate conjugation.

Individual plateau serum salicylate levels correlated
better with urinary excretion rates of the metabolite,
salicylurate, than with total urinary excretion of sali-

cylates (1557). This finding suggested that large inter- -

subject variations in plateau serum salicylate levels may
be attributable to differences in maximum rates of a
capacity-limited metabolic reaction. For optimal ther-
apeutic response, individualization of aspirin dosing by
following serum salicylate levels was recommended. The
use of 2-p-aminobenzoyloxybenzoic acid as a prodrug
was suggested, since it is well absorbed from the GI tract
and hydrolyzed to salicylic acid in blood and tissues
(1558). However, 50% of the dose was excreted un-
changed in urine.

The pharmacokinetics and metabolic fate of gentisic
acid in humans were investigated (1559). The com-
pound was excreted unchanged in urine with an elimi-
nation half-life of 1.4-2.6 hr. In normal male subjects,
the half-lives of antipyrine, aminopyrine, and phenac-
etin were not significantly different from the half-lives
of each drug in saliva (1560). Apparent volumes of dis-
tribution in plasma and saliva differed by the extent to
which each drug is bound to serum protein. General
equations were used to show the relationship between
the half-life for elimination of the parent drug from the
body and the rate of excretion of metabolites. The sal-
ivary half-life of antipyrine is used as a convenient
procedure for estimating the relative rates of drug me-
tabolism in humans (1561). The elimination of antipy-
rine from saliva was shown to be a useful index of drug
metabolism in animals and humans.

A study of the biological disposition of methadone in
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acute and chronic administration suggested that both
dispositional and pharmacological tolerance are in-
volved in the development of tolerance following chronic
administration (1562). In the acute study, a biexpo-
nential plasma methadone level decay was observed.
The acute primary half-life of 14.3 hr in combination
with the acute secondary half-life of 54.8 hr was longer
than the single exponential product half-life of 22.2 hr
determined in the same subjects. In six patients given
increasing doses of methadone during a 1-month period,
the ratio of the N-monomethylated metabolite to the
parent drug increased and the urinary recovery of un-
changed methadone decreased (1563). In addition to
methadone, seven metabolites were isolated and iden-
tified in urine and three metabolites were found in
feces.

The plasma concentration—-time profiles of meperi-
dine following intravenous injection were investigated
by reference to a classical two-compartment open model
(1564). When administration proceeded induction of
anesthesia, induction was consistently followed by an
increase in venous plasma concentration that prevented
classical kinetic analysis. Increasing alcohol consump-
tion by patients was associated with increasing volumes
of distribution, and an increased fraction of drug un-
bound in plasma occurred with increasing patient age.
The disposition of morphine following administration
of 10 mg/kg was determined by a sensitive and specific
radioimmunoassay in 31 anesthetized patients (1565).
Following intravenous injection, 93% of the morphine
disappeared from the serum within 5 min. The 2-min
serum levels of the drug correlated directly with the
patients’ ages. The serum half-life between 10 and 240
min was independent of age and averaged about 2 hr.
Following intramuscular administration, the drug was
rapidly absorbed and peak levels occurred within 10-20
min. The decline in serum levels paralleled the decline
in analgesia and was coincident with the appearance of
morphine glucuronide in the serum.

The urinary excretion of free naltrexone and its major
urinary metabolite was 1.2 and 26.3% of the adminis-
tered dose, respectively (1566). The urinary excretion
of conjugated drug and the metabolites was 9.7 and
16.4%, respectively. The half-life of naltrexone was
determined to be 1.1 hr, whereas that of the metabolite
was 14-18 hr. A multicompartment model was devel-
oped for the pharmacokinetics of adriamycin (doxoru-
bicin) (1567). On this basis, human plasma levels were
predicted and a comparison with patient data demon-
strated reasonably good correlation.

A GC procedure was found to be more reliable than
the UV procedure previously employed for phar-
macokinetic studies of theophylline. By using this
procedure, a half-life of 11 hr was determined and the
pharmacokinetics were described by a two-compart-
ment model (1568). Considerable individual variations
in theophylline metabolism were found in five human
subjects given 300 mg po (1569). For example, in two
subjects, the concentration of drug plus metabolites
excreted in the urine within 24 hr was 27.4 and 7.0 mg,
respectively, while the 12-hr plasma levels were 10 and
2.3 mg/liter. Two major metabolites were identified as
1,3-dimethyluric acid and 3-methylxanthine. In a group



of hospitalized patients, most of whom smoked, the
half-life of theophylline following 5 mg/kg iv was 3.6 hr
(1570). In nonsmokers, the half-life was 7.2 hr; it was 4.1
hr for those who smoked. This difference was attributed
to enzymatic induction in the smokers.

The serum half-life of propylthiouracil administered
intravenously averaged 77 min in seven normal subjects
(1571). The data conformed to a two-compartment
model, and rate constants and elimination constants
were calculated. The half-life of 200 mg of propyl-
thiouracil administered orally was 1.1 hr (1572). Halo-
peridol was rapidly absorbed by normal subjects fol-
lowing intramuscular administration, with the maxi-
mum plasma level reached within 20 min (1573). The
plasma level profile followed multicompartment model
kinetics with a terminal elimination half-life of 20.7 hr.
The prolonged elimination half-life suggested that a
delay of 3-5 days occurred before equilibrium plasma
levels are reestablished following a change in dosage
regimen. Concomitant administration of vitamin C
(ascorbic acid) was shown to alter the ratio of metabolic
products of salicylamide excreted in the urine (1574).
Although the sum of urinary excretion products was
unaffected by vitamin C, glucuronide formation in-
creased whereas sulfate conjugation decreased.

Antigen distribution and clearance were viewed as
pharmacokinetic problems complicated by the inter-
vention of the immune response (1575). A model char-
acterizing the clearance of a simple antigen from the
bloodstream of experimental animals, as well as the
subsequent serum antibody response, was developed.
Although it was envisioned that modification of the
model would be required to explain more complex sys-
tems, early events in the immunological response were
adequately accounted for in a consistent and quanti-
tative manner. Blood levels and exhalation data from
dogs and humans were used to elucidate a pharmaco-
kinetic model describing the time course of trichloro-
monofluoromethane and dichlorodifluoromethane
(1576). The model was used to estimate the percent of
dose absorbed, which averaged 77% for trichloromo-
nofluoromethane and 55% for dichlorodifluoromethane,
and to predict their levels under various conditions
simulating both short- and long-term exposure to
maximum allowable concentrations.

Bioavailability of commercial carbamazepine tablets
administered with and without meals was compared to
that of a propylene glycol solution with respect to extent
of absorption (1577). Although the drug was rapidly
absorbed from the glycol solution, only 8% was absorbed
from the commercial tablet. The data were consistent
with dissolution rate-limited absorption. The fraction
of dose absorbed and excreted in urine, the time of
maximum serum concentration, and absorption and
elimination half-lives appeared to be independent of
dose.

In another study, an alcoholic solution of carbamaz-
epine administered orally produced maximum plasma
concentrations varying from 1 to 7 hr after dosing (1578,
1579). The half-life ranged from 24 to 46 hr and was dose
independent. In patients subjected to multiple dosing,
however, the plasma half-life decreased. The steady-
state plasma concentration expected during multiple

dosing was calculated from pharmacokinetic parameters
obtained in single-dose studies. The results suggested
that the drug induced its own metabolism.

In a comparative study of three penicillins, peak
serum concentration and area under the serum con-
centration-time curve were greatest for amoxicillin
followed by pivampicillin and then hetacillin (1580).
The serum half-lives for amoxicillin and hetacillin were
greater in nonfasting than in fasting subjects. Ap-
proximately 45% of the radioactivity given orally as
35S-labeled phenoxymethyl penicillin (penicillin V)
potassium was absorbed by the upper region of the GI
tract (1581). In GI aspirates, ~10% of the drug was de-
graded to pencilloic acid. The cumulative recovery of
intact drug in the urine was ~30% of the dose. The in-
complete recovery was due to decomposition and poor
absorption in the GI tract.

A two-compartment open model was developed to
describe the absorption, distribution, metabolism, and
excretion of cephapirin and its major metabolite, the
desacetyl derivative, following intravenous and intra-
muscular administrations (1582). The model included
metabolism in both plasma and the kidney. Clearance
calculations and digital computer simulation supported
the model.

The literature pertaining to the pharmacokinetics of
cephalosporin antibiotics and their clinical use was re-
viewed (1583). Significant differences were shown to
exist in the blood level-time profiles for the various
dosage regimens of gentamicin recommended for pa-
tients with impaired renal function (1584). Although
most methods achieved peak steady-state blood levels
that exceeded the effective response concentration of
4 mg/ml, the percent duration of the dosing interval
above and below minimal effective levels varied mark-
edly for the various methods. Methods based on serum
creatinine levels were considered to be less desirable
than those using creatinine clearance as an index of
renal function, since unduly long dosing intervals during
moderate to severe renal impairment may be incorrectly
employed. The recommendation was made that serum
creatinine measurements be converted to creatinine
clearance.

Clotrimazole was shown to be well absorbed orally
and readily eliminated, mainly as an active metabolite
in bile with only small quantities found in urine (1585).
Peak plasma levels of sulfamethoxazole were reached
in 2-4 hr by persons ingesting 800 mg alone or together
with 160 mg of trimethoprim (1586). Simultaneous
administration of trimethoprim did not affect the
pharmacokinetics of sulfamethoxazole. An oral dose of
5 mg of isosorbide dinitrate was rapidly absorbed, bio-
transformed, and excreted in human subjects (1587).
Peak whole blood concentrations of radioactivity were
reached after 1.5-2 hr and declined relatively slowly.
The radioactivity in whole blood was mainly repre-
sented by metabolic products. The metabolic products
declined relatively slowly during 6 hr after oral dosing.
Following oral administration of propoxyphene to
children, peak blood levels were found after 2-3 hr with
an apparent half-life of 4.8 hr (1588). A positive corre-
lation was found between the plasma level of propoxy-
phene and norpropoxyphene, the major metabolic
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Table XXXITI—Additional References on Pharmacokinetics

Reference Topic Reference Topic
1602 Absorption and metabolism of 7-chloro-3,3a- 1651 Pharmacodynamics of 4-bromo-2,5-dimeth-
dihydro -2-methyl- 2H,9H-isoxazolo[3,2-b]- oxyphenylisopropylamine
[1,3]benzoxazin-9-one 1652 Plasma half-life of cytosine arabinoside (cytar-
1603 Review of pharmacokinetics of flavinoids abine) :
1604 Pharmacokinetics of acetazolamide in glauco- 1653 Serum diazepam levels after repeated injec-
ma tions
1605 Plasma levels after single oral dose of proscil- 1654 Distribution of labeled chlorpromazine
laridin 1655 Pharmacokinetics of maprotiline
1606 Bioavailability of dioxidine and quinoxidine 1656 Pharmacokinetics of sulfaclomide and effect
1607 Review of metabolism of griseofulvin on p-aminohippuric acid clearance
1608 Review of pharmacokinetics of D-penicilla- 1657, 1658 Review of pharmacokinetics of amoxicillin
mine 1659 Disposition of acetylmethadol (methadyl ace-
1609 Pharmacokinetics of haloperidol tate) in relation to pharmacological action
1610 Review of pharmacokinetic function of pulmo- 1660 Change in elimination half-life of aminophe-
nary circulation nazone (aminopyrine) in pregnancy
1611 Review of pharmacokinetics of inhalation an- 1661 Review of pathways of drug metabolism
esthetic agents 1662 Review of drug distribution
1612 Absorption and elimination of clofazimine 1663 Review of drug metabolism
1613 Bioavailability of clofazimine 1664 Review of pharmacokinetic drug interactions
1614 Pharmacokinetics of 1-(isopropylamino)-3-(2- 1665 Acetaminophen metabolism
rsnge5t)hylindole-4-yloxy)-2-pr0panol (LF 17- 1666 Metabolism of 2-(p-aminobenzoyloxy)benzoic
aci
1615 Review of pharmacokinetics of pentazocine 1667 Plasma levels and clinical effects of thiorida-
1616 Review of pharmacokinetics of pentobarbital zine and thiothixene
1617 Pharmacokinetics of acetaminophen elimina- 1668 Plasma levels and effects of antidepressants
tion in anephric patients 1669 Relationship of clinical effect to digoxin con-
1618 Review of pharmacokinetics of frusemide (fu- centration
rosemide) 1670 Disposition of d-propoxyphene
1619 Pharmacokinetics of indapamide 1671 Effect of diuretics on urinary excretion of
1620 Absorption, blood levels, and elimination of cephalothin
prothionamide 1672 Acetanilide pharmacokinetics before and dur-
1621 Butylbiguanide concentrations in plasma, ing diphenylhydantoin (phenytoin) admin-
liver, and intestine after intravenous and istration
oral administrations 1673 Pharmacokinetics of amoxicillin
1622 Review of pharmacokinetics of hypoglycemic 1674 Metabolism of cyproheptidine
agents 1675 Comparison of blood levels with bupivacaine
1623 Review of pharmacokinetics of tolbutamide carbonate and hydrochloride
1624 Review of pharmacokinetics of sulfonylureas 1676 Plasma levels of diftalone in rheumatoid ar-
1625 Pharmacokinetics of 4-amidinophenylpyruvic thritis
acid 1677 Structural analysis of compartmental models
1626 Influence of viral hepatitis on phenytoin phar- for hepatic kinetics of drugs
macokinetics 1678 Review of pharmacokinetics of drug interac-
1627 Review of pharmacokinetics of heparin tions
1628 Effect of proadifen hydrochloride (SKF 525A) 1679 Pharmacokinetic principles in chemical tera-
on pharmacokinetics of rifampicin (rifam- tology
pin) 1680 Pharmacokinetic aspects of antibiotic therapy
1629 Effect of phenobarbital on half-life of rifampi- 1681 Pharmacokinetics of tranexamic acid
cin 1682 Pharmacokinetics of radioiodine-labeled mer-
1630 Pharmacokinetics of cefoxitin and cephalothin cury compounds
1631 Pharmacokinetics of cefazolin 1683 Pharmacokinetics of bucloxic acid
1632 Review of pharmacokinetics of doxycycline 1684 Pharmacokinetics of methindione
1633 Review of pharmacokinetics of minocycline 1685 Blood trichloroethanol levels after oral admin-
1634 Review of pharmacokinetics of amoxicillin istration of chloral hydrate
1635 Comparison of pharmacokinetics of a substi- 1686 Review of pharmacokinetics of nonsteroidal
tuted penicillanic acid (BL-P1654) and am- anti-inflammatory agents
picillin 1687 Pharmacokinetics of single oral dose of clofi-
1636 Pharmacokinetics of carbamazepine brate
1637 Pharmacokinetics of oxazepam and other ben- 1688 Pharmacokinetics of ascorbic acid
zodiazepines 1689 Pharmacokinetics in newborns and infants
1638 Pharmacokinetics of cytosine arabinoside (cy- 1690 Plasma levels and urinary excretion of thiam-
tarabine) and pharmacokinetic simulation phenicol in infants
1639 Blood digoxin levels 1691 Review of absorption, metabolism, and excre-
1640 Plasma concentrations of intravenous $-meth- tion of drugs in geriatric patients
yldigoxin (medigoxin) 1692 Review of digoxin metabolism in geriatric pa-
1641 Plasma concentrations of diphenylhydantoin tients
(phenytoin) 1693 Absorption, distribution, and excretion of la-
1642 Absorption and metabolism of pivampicillin beled C-methyl ester of amphotericin B
1643 Steady-state kinetics of penfluridol in psychi- 1694 Blood levels and urinary excretion of N-(2-
atric patients hydroxyethyl)cinnamamide
1644 Absorption, metabolism, and excretion of naf- 1695 Absorption and excretion of lactulose
tidrofuryl (LS-121) 1696 Review of pharmacokinetics of diphenylhy-
1645 Serum cephalosporin levels dantoin (phenytoin)
1646 Review of pharmacokinetics of antineoplastic 1697 Review of pharmacokinetics of diphenylhy-
agents and immunosuppressants dantoin in uremic patients
1647 Blood levels in mother and child after oral ad- 1698 Plasma concentrations of diphenylhydantoin
ministration of doxycycline antepartum and its metabolites
1648 Digoxin intoxication and plasma levels 1699 Alteration of warfarin pharmacokinetics in an
1649 Review of pharmacokinetics of rifampicin operating-room environment
1650 Review of usefulness of blood levels of antiepi- 1700 Pharmacokinetics of anticoagulant activity of

leptic drugs

coumarin drugs
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Table XXXII—(Continued)

Reference Topic Reference Topic
1701 Pharmacokinetics of procainamide 1746 Blood levels of bupivacaine in obstetric anal-
1702 Pharmacokinetics of N-acetylated metabolite gesia
of procainamide 1747 Cerebrospinal fluid concentrations of diaze-
1703 Elimination of N-acetylprocainamide after in- pam and its metabolites
travenous dose of procainamide 1748 Methaqualone in serum and cerebrospinal
1704 Influence of heart failure on blood levels of fluid after oral intake
lidocaine and itsmonodeethylated metabolite 1749 Plasma concentrations and effects of metha-
1705 Pharmacokinetic analysis of pharmacological qualone after single and multiple oral doses
effects and drug disposition of acetamino- 1750 Relationship between behavioral effects and
phen and 4-aminoantipyrine plasma levels of amantadine
1706 Pharmacokinetics of phenacetin 1751 Pharmacokinetics of ifosfamide
1707 Kinetics of salicylate elimination by anephric 1752 Pharmacokinetics of saralasin in hypertensive
patients patients
1708 Kinetics of salicylates in blood and joint fluid 1753 Pharmacokinetics and metabolism of glycine-
1709 Metabolism of secobarbital xylidide
1710 Pharmacokinetics of hexobarbital in humans 1754 Effect of etiocholanolone-induced fever on
after intravenous infusion plasma antipyrine half-life
i711 Pharmacokinetics of hexobarbital in acute 1755 Pharmacokinetic data and drug monitoring:
hepatitis antibiotics and antiarrhythmics
1712 Levels of morpethidine in maternal and fetal 1756 Pharmacokinetics rational for sulfadoxine-
plasma following intramuscular administra- pyrimethamine mixture administered once
tion of meperidine monthly for malarial suppression
1713 Pharmacokinetics of 3H-4-acetylvinblastine 1757 Pharmacokinetics of bethanidine in hyperten-
1714 Pharmacokinetics of guanazole sive patients
1715 Absorption, distribution, and excretion of al- 1758 Pharmacokinetics of 5,6-trans-25-hydroxy-
prenolol cholecalciferol
1716 First-pass effect and dose-dependent avail- 1759. Pharmacokinetics of tinidazole and metro-
ability of alprenolol nidazole in women after single large oral
1717 Plasma concentrations and time course of - doses
adrenergic blockade due to propranolol 1760 Pharmacokinetics of rimiterol
1718 Kinetics of propylthiouracil in hyperthyroid- 1761 Pharmacokinetics of chlormethiazole
ism 1762 Prediction of steady-state plasma levels of
1719 Pharmacokinetics of disopyramide (Norpace) nortriptyline from single oral dose kinetics
1720 Pharmacokinetics of metronidazole 1763 Pharmacokinetics of drugs in patients with ne-
1721 Absorption and excretion of thioridazine and phrotic syndrome
mesoridazine 1764 Carbenicillin therapy in patients with normal
1722 Pharmacokinetic determinants of response to and impaired renal function
single doses of chlordiazepoxide 1765 Plasma concentrations of pancuronium bro-
1723 Effects of age and liver disease on disposition mide in patients with normal and impaired
and elimination of diazepam renal function
1724 Pharmacokinetics of chlorprothixene 1766 Pharmacokinetics of doxycycline in patients
1725 Pharmacokinetics of transfer of ampicillin to with normal and diseased kidneys
amniotic fluid 1767 Minocycline excretion and distribution in rela-
1726 Blood, urine, and bile levels of ampicillin after tion to renal function
continuous infusion 1768 Pharmacokinetics and dosage of dextran 40 in
1727 Pharmacokinetic studies with mecillinam and relation to renal function
pivmecillinam 1769 Disappearance of phenazone (antipyrine) from
1728 Clinical pharmacokinetics of ticarcillin and plasma in patients with obstructive jaundice
carbenicillin 1770 Pharmacokinetics of thiamphenicol in normal
1729 Pharmacokinetics of sulbenicillin and renal insufficiency subjects
1730 Pharmacokinetics of transfer of cephalothin 1771 Changes in blood thiamphenicol levels in renal
into amniotic fluid failure
1731 Pharmacokinetics of cefazolin 1772 Serum levels of thiamphenicol in patients with
1732 Adjustment of cephaloridine dosage according impaired liver and kidney function
to its pharmacokinetics 1773 Pharmacokinetics of terbuclomine in renal in-
1733 Gentamicin blood level-time profiles of vari- sufficiency
ous dosage regimens in renal impairment 1774 Lithium elimination as a function of age in
1734 Unaltered metabolism of antipyrine and tol- normal and renal insufficiency subjects
butamide in fasting man 1775 Pharmacokinetics of clindamycin in normal
1735 Measurement of plasma concentrations of tol- subjects and renal failure patients
butamide by GLC 1776 Pharmacokinetics and metabolism of lidocaine
1736 Pharmacokinetics of floctafenine in patients with renal failure
1737 Pharmacokinetics of flucytosine in cryptococ- 1777 Plasma levels of lidocaine during treatment
cal meningitis with phenytoin and procainamide
1738 Pharmacokinetics of clofibrate and chlorophe- 1778 Pharmacokinetics of acetanilide and diphenyl-
noxyisobutyric acid hydantoin (phenytoin)
1739 Monitoring of plasma levels of halofenate 1779 Metabolism and disposition of labeled hydral-
1740 Pharmacokinetic studies with radioactive N- azine
propylajmalinium hydrogen tartrate 1780 Pharmacokinetics of actinomycin D (dacti-
1741 Comparative pharmacokinetic studies of or- nomycin) in patients with malignant mela-
nidazole and metronidazole noma
1742 Fate of emepronium in humans in relation to 1781 Acetylation of procainamide and its relation-
its effect ship to isonicotinic acid hydrazide (isonia-
1743 Pharmacokinetics of pindolol zid) acetylation phenotype
1744 Pharmacokinetics of magnesium 1782 Polymorphic acetylation of procainamide
1745 Pharmacokinetics of viloxazine
product. The first-pass liver metabolism, as well as  poxyphene.

variation in the half-life, was suggested as being re-
sponsible for changes in the amount of available pro-

Plasma levels of dexamethasone phosphate and free
alcohol were determined following intravenous ad-
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ministration of the phosphate (1589). Areas under the
plasma dexamethasone alcohol curves were a linear
function of the phosphate dosage over a 40-fold range,
and an overall conversion of phosphate to alcohol of 90%
was indicated. A first-order rate conversion constant of.
4.03 hr~1 was approximately 25 times that for hydrolysis
in whole blood incubated in vitro. The results suggested
that the major component of phosphate hydrolysis oc-
curs within highly perfused organs comprising the
central kinetic compartment. A large first-pass effect
was evident, with about 50% of orally administered di-
phenhydramine being metabolized by the liver before
reaching general circulation (1590). The drug admin-
istered in solution appeared to be fully available to the
hepatoportal system. Cumulative amounts of un-
changed drug excreted in the urine were less than 4% of
the administered dose.

Theoretical equations were derived to estimate the
extent of the hepatic and pulmonary first-pass effect
after oral and intraperitoneal administrations (1591).
Calculations using data from two normal adult subjects
suggest that the fractions of chloroform metabolized in
the liver and excreted intact from the lung in the first
pass are maximally 0.38 and 0.172, respectively. Close
agreement between predicted and experimental values
for the pulmonary excretion clearance also was found.
The pharmacokinetics of tolmetin studied after oral
administration showed that the data were capable of
being fitted to a one-compartment open model (1592).
An overall mean elimination rate constant of 0.839 hr—1,
corresponding to a plasma half-life of 0.83 hr, was ob-
tained in the 12 subjects studied. Similar results were
seen after multiple dosing in arthritic patients.

Approximately one-third of a single therapeutic dose
of phenformin administered to two healthy volunteers
was excreted unchanged in the urine over a 4-day period
subsequent to dosing (1593). Profiles were obtained for
urinary excretion rates and plasma and saliva concen-
trations. The terminal exponential decline indicated a
half-life of approximately 11 hr. A one-compartment
model was proposed to describe the pharmacokinetics
of creatinine in humans (1594). The average biological
half-life in normal male adults between 20 and 39 years
was 3.85 hr and was prolonged in patients with renal
dysfunction to up to 77 hr when renal function de-
creased to 5% of normal. The use of a pharmacokinetic
approach to interpret serum creatinine levels in patients
suffering from renal failure was recommended. Plasma
and saliva concentrations of isoniazid were determined
following oral administration to two slow acetylator
subjects (1595). The results indicated that salivary
levels provide a useful approach for acetylation phen-
otyping. A report reviewed recent publications dealing
with the study of pharmacokinetics in the aged popu-
lation (1596). The rate and extent of drug absorption
do not appear to be altered to an appreciable degree in
elderly patients. However, drug disposition may be af-
fected by a number of factors, including alterations in
protein binding, apparent volumes of distribution, and
renal and/or extrarenal clearance of drug. -

The plasma half-life of diphenylthydantoin (pheny-
toin) in newborn infants of epileptic mothers treated
with the drug was shown to be in the same range as the
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plasma half-life in adults (1597). Rapid metabolism and
plasma disappearance of the drug were demonstrated.
In newborn children whose mothers had been given
phenobarbital, the blood plasma half-lives ranged from
77 to 404 hr and were inversely correlated with the ex-
tent of prenatal exposure to the drug (1598). In three
infants, a biphasic plasma curve was found in which
there was a sudden change from slow to fast disap-
pearance of drug on the 5th~7th day of life.

A study of the distribution and elimination of lido-
caine and mepivacaine in subjects after obstetric epi-
dural anesthesia showed that epinephrine significantly
lowered the concentrations of the anesthetics in the
mothers’ circulations (1599). However, epinephrine
significantly increased the concentrations of the anes-
thetics found in the newborn’s circulation at delivery.
Of importance was the long persistence of the anes-
thetics in the infant’s circulation.

Amoxicillin absorption was similar in normal
subjects, pernicious anemia patients, and patients with
renal failure (1600). Therapeutic levels were reached in
the serum and urine of patients with creatinine clear-
ance levels below 10 ml/min. The half-life was increased
markedly in patients undergoing dialysis therapy. A
one-compartment model designed to predict alterations
in persistence of drugs in uremic patients was con-
structed using information obtained from normal
subjects, and predictions were made for 22 drugs (1601).
Terminal half-lives, percent excreted unchanged, and
reported changes in half-life associated with decreased
renal and hepatic functions were tabulated for 186 drugs
studied in humans. References were obtained from 332
original articles which were critically evaluated in this
study.

Additional references on pharmacokinetics are listed
in Table XXXII.

REFERENCES

(817) M. Kuhnert-Brandstaetter and W. Heindl, Sct. Pharm., 43,
112(1975); through Chem. Abstr., 83, 168383q(1975).

(818) 1. P. S. Kang, Aust. J. Pharm. Sci., 3, 55(1974); through
Chem. Abstr., 82, 77037t(1975).

(819) M. A. Miyamoto and T. Maeda, Chem. Pharm. Bull., 23,
1866(1975).

(820) J. Winter and D. Shifler, U.S. NTIS, 75, 105(1975); through
Chem. Abstr., 83, 1683992(1975).

(821) J. K. Haleblian, J. Pharm. Sci., 64, 1269(1975).

(822) A.R. Ebian, M. A. Moustafa, S. A. Khalil, and M. M. Mo-
tawi, tbid., 64, 1481(1975).

(823) M. A. Moustafa, A. R. Ebian, S. A. Khalil, and M. M. Mo-
tawi, thid., 64, 1485(1975).

(824) K. Nikolics, Szerves Vegyuletek Krisztallogr. Vizsgalata,
1973, 267; through Chem. Abstr., 83, 32931j(1975).

(825) E. F. Titova, E. S. Obolonkova, and E. M. Belavtseva,
Farmatsiya, 23, 12(1974); through Chem. Abstr., 82, 64427v(1975).

(826) J. Kopecek and L. Sprincl, Polim. Med., 4, 109(1974);
through Chem. Abstr., 82, 77018n(1975).

(827) Y. Kato, S. Togawa, and H. Watanabe, Yakuzaigaku, 34,
135(1974); through Chem. Abstr., 83, 152267u(1975).

(828) S. Moisescu and M. Moisescu, Farmacia, 22, 353(1974);
through Chem. Abstr., 82, 64420n(1975).

(829) J.F. Yan, J. Colloid Interface Sci., 52, 504(1975).

(830) I Lichnerova and M. Chalabala, Cesk. Farm., 23, 353(1974);
through Chem. Abstr., 83, 48144r(1975).

(831) N.R.Bohidar, F. A. Restaino, and J. B. Schwartz, J. Pharm.
Sci., 64,966(1975).

(832) E. Huettenrauch, I. Keiner, and S. Fricke, Pharmazie, 29,
715(1974); through Chem. Abstr., 82, 38316p(1975).



(833) W. A. Ritschel, Perspect. Clin. Pharm., 1972, 325; through
Chem. Abstr., 82, 38316p(1975).

(834) G. Le Petit, Zentralbl. Pharm. Pharmakother. Laborato-
riumsdiagn., 114, 565(1975); through Chem. Abstr., 83,
1977102(1975).

(835) W. Fuerst, ibid., 114, 571(1975); through Chem. Abstr., 83,
19771a(1975).

(836) N.Nakabayashi, Kagaku Kogaku, 38, 402(1974); through
Chem. Abstr., 82, 64361u(1975). :

(837) J. Evans, Polim. Med., 4, 135(1974); through Chem. Abstr.,
82, 64360t(1975).

(838) B. W. Mueller, Seifen, Oele, Fette, Wachse, 101, 284(1975);
through Chem. Abstr., 83, 103224u(1975).

(839) J. E. Moody, Anal. Profiles Drug Subst., 4, 319(1975);
through Chem. Abstr., 83, 152221z(1975).

(840) A.P.Schroff and E. S. Moyer, ibid., 4,324(1975); through
Chem. Abstr., 83, 152219¢(1975).

(841) A.M. Soptrak and L. F. Cullen, ibid., 4,294(1975); through
Chem. Abstr., 83, 152220y(1975).

(842) L. P. Marrelli, tbid., 4, 21(1975); through Chem. Abstr., 83,
152218d(1975).

(843) P. V. Pedersen and K. F. Brown, J. Pharm. Sci., 64,
1192(1975).

(844) J. T. Carstensen and M. Patel, ibid., 64,1770(1975).

(845) D. Brooke, ibid., 64, 1409(1975).

(846) M. Patel and J. Carstensen, ibid., 64, 1651(1975).

(847) J. Hersey and J. Marty, Manuf. Chem. Aerosol News, 46,
43(1975).

(848) K. G. Nelson and A. C. Shah, J. Pharm. Sci., 64,
610(1975). .

(849) A. C. Shah and K. G. Nelson, ibid., 64, 1518(1975).

(850) H. M. El-Ba-na, A. R. Ebian, and A. A. Ismail, Pharmazie,
30, 455(1975); through Chem. Abstr., 83, 136823s(1975).

(851) H. Andersgaard, P. Finholt, and R. Gjermundson, Acita
Pharm. Suec., 11, 239(1974); through Chem. Abstr., 82,
7601y(1975).

(852) J. H. Collett and J. A. Rees, J. Pharm. Pharmacol., 27,
647(1975).

(853) S. Goto, J. Nakashima, T. Minoru, H. Sato, and T.
Nakayanna, Yakuzaigaku, 34, 160(1974); through Chem. Abstr., 83,
152268v(1975).

(854) S. Dubois and R. Tawashi, Pharm. Acta Helv., 50,
184(1975); through Chem. Abstr., 83, 120757n(1975).

(855) B. R. Hajratwala, Aust. J. Pharm. Sci., 3, 101(1974);
through Chem. Abstr., 82, 103043p(1975).

(856) Sh. Froekjar and V. S. Andersen, Arch. Pharm. Chemi, Sci.
Ed., 2,79(1974); through Chem. Abstr., 82, 160159¢e(1975).

(857) A. Hoelgaard and N. Moeller, ibid., 3, 65(1975); through
Chem. Abstr., 83, 152289¢(1975).

(858) K. Nobuyoshi and A. Ikekawa, Chem. Pharm. Bull., 23,
2973(1975).

(859) O.1. Corrigan and R. F. Timoney, J. Pharm. Pharmacol.,
27, 759(1975).

(860) S. A. Said, H. M. El-Fatatry, and A. S. Geneidi, Aust. J.
Pharm. Sci., 3, 42(1974); through Chem. Abstr., 82, 90007¢(1975).

(861) J. Riehl and H. Walz, Arch. Pharm., 307, 857(1974); through
Chem. Abstr., 82, 90016e(1975).

(862) P.Schwarze and H. Hittinger, Pharm. Ind., 36, 732(1974);
through Chem. Abstr., 82, 90035k(1975).

(863) T. Saito, S. Suzuki, N. Nambu, and T. Nagai, Yakuzaigaku,
34, 143(1974); through Chem. Abstr., 83, 136819v(1975).

(864) G. G. Kwee and G. A. Ulex, Pharm. Ind., 36, 576(1974);
through Chem. Abstr., 82, 471676h(1975).

(865) R.V.Bathe, O. Hafliger, F. Langenbucher, and D. Schon-
leber, Pharm. Acta Helv., 50, 3(1975); through Chem. Abstr., 82,
144902m(1975).

(866) N.Randall and J. A. Goldsmith, Lab. Pract., 24, 77(1975);
through Chem. Abstr., 82, 175185j(1975).

(867) A.C.Shah, C. B. Peot,and J. F. Ochs, Adv. Autom. Anal.,
Technicon Int. Congr., 9, 35(1973); through Chem. Abstr., 82,
160185k(1975). ,

(868) C. Cakiryildiz, P. Mehta, W. Rahmen, and D. Schoenleber,
J. Pharm. Sci., 64, 1692(1975).

(869) M. J. Groves and M. H. Alkan, Manuf. Chem. Aerosol News,
46, 37(1975).

(870) K. Raymond, E. Shotton, and P. Patel, Postgrad. Med. J.
Suppl., 50, 40(1974); through Chem. Abstr., 82, 175193k(1975).

(871) E. J. Fraser, R. H. Leach, and J. W. Poston, ibid., 50,
43(1974); through Chem. Abstr., 83, 15577(1975).

(872) J. B. Stenlake and D. Watt, J. Pharm., 214, 56(1975).

(873) N. Kingsley and R. M. McCredie, Med. J. Aust., 1,
698(1974); through Chem. Abstr., 82, 64395h(1975).

(874) K. Matsunaga, E. Masai, 1. Tsutomu, K. Furukawa, K.
Miyai, Y. Hirano, and S. Tsuro, Iryo, 27, 787(1973); through Chem.
Abstr., 82, 175191h(1975).

(875) E. Doelker, H. Schwyter, and D. Mordier, Pharm. Acta.
Helv., 50, 24(1975); through Chem. Abstr., 83, 48125k (1975).

(876) M. A. Page, R. A. Anderson, K. F. Brown, and M. S. Roberts,
Aust. J. Pharm. Sci., 3, 95(1974); through Chem. Abstr., 83,
32981a(1975).

(877) K. Shikifumi, I. Johno, L. Yoko, S. Teramura, and J. Okada,
J. Pharm. Pharmacol., 27, 765(1975).

(878) H. Armand, J. M. Lemarie, G. P. Graham, C. Jeannin, and
A. Verain, Pharm. Belg., 30, 150(1975); through Cherm. Abstr., 83,
136811m(1975).

(879) W. H. Thomas and G. F. Cooney, Aust. J. Pharm. Sci., 3,
37(1974); through Chem. Abstr., 82, 90006b(1975).

(880) S.J. A. Bolman, Pharm. Weekbl., 110, 41(1975); through
Chem. Abstr., 83, 48127n(1975).

(881) D. L. Simmons, A. A. Legor, P. Picotte, K. S. Lee, and J.
Narendra, J. Pharmacokinet. Biopharm., 3, 39(1975).

(882) T. N. Huynh and G. Sirois, Pharm. Acta Helv., 50, 69(1975);
through Chem. Abstr., 83, 15581¢(1975).

(883) N. H. Choulis and H. Papadopoulos, J. Pharm. Sct., 64,
1033(1975).

(884) J. Sanchez-Morecillo, A. Cereze, and J. Sune, Cienc. Ind.
Farm., 6,416(1974); through Chem. Abstr., 83, 15561w(1975).

(885) S. A. Hill, K. Jones, H. Seager, and C. Taskis, J. Pharm.
Pharmacol., 27, 594(1975).

(886) D. Barrett and J. T. Fell, J. Hosp. Pharm., 32, 192(1974);
through Chem. Abstr., 82, 12921t(1975).

(887) C. Cid and G. Moran, An. R. Acad. Farm., 40, 487(1974);
through Chem. Abstr., 83, 15566b(1975).

(888) P. V. Pedersen and K. F. Brown, J. Pharm. Sci., 64,
1981(1975).

(889) K. A. Khan, J. Pharm. Pharmacol., 27, 48(1975).

(890) K. Sekiguchi, M. Kanke, N. Nakamura, and Y. Tsuda,
Chem. Pharm. Bull., 23, 1347(1975).

(891) K. Sekiguchi, Y. Tsuda, and M. Kanke, ibid., 23,
1353(1975).

(892) I. Arias and R. Cadorniga, Boll. Chim. Farm., 113, 82(1974);
through Chem. Abstr., 82, 34989n(1975).

(893) H. E. Tschakert, Seifen, Oele, Fette, Wachse, 100,
499(1974); through Chem. Abstr., 82, 126892d(1975).

(894) A.F. Asker and C. W. Whitworth, Pharmazie, 30, 530(1975);
through Chem. Abstr., 83, 168447p(1975).

(895) H. El-Banna and A. A. Ismail, ibid., 30, 226(1975); through
Chem. Abstr., 83, 15589m(1975).

(896) F. Langenbucher, Pharm. Acta Helv., 49, 187(1974);
through Chem. Abstr., 82, 77060v(1975).

(897) W. Czarnecki and H. Nerlo, Acta Pol. Pharm., 32,
227(1975); through Chem. Abstr., 83, 1833472(1975).

(898) P. L.Madan, J. Pharm. Sci., 64, 1080(1975).

(899) S. Honma and S. Shirasaki, Hokkaidoritsu Eisei Kenk-
yusho Ho, 24, 165(1974); through Chem. Absir., 83, 136798n
(1975).

(900) A. Stamm and C. Mathis, J. Pharm. Belg., 29, 375(1974);
through Chem. Abstr., 82, 34993j(1975).

(901) L. Nyberg, L. Bratt, A. Forsgren, and S. Hugosson, Acta
Pharm. Suec., 11, 447(1974); through Chem. Abstr., 82,
64431s(1975).

(902) K. Satake, N. Zaitsu, T. Shibuta, S. Maeno, M. Takahama,
and K. Nakamura, Kyushu Yakugakkai Kaiho, 28, 7(1974); through
Chem. Abstr., 83, 103095g(1975).

(903) Ibid., 28, 13(1974); through Chem. Abstr., 82,
103094f(1975).

(904) H. Nerlo and W. Czarnecki, Pol. J. Pharmacol. Pharm., 26,
549(1974); through Chem. Abstr., 82,175194m(1975).

(905) J. Coll, Circ. Farm., 32, 625(1974); through Chem. Abstr.,
82, 160188p(1975).

(906) A. Kassem, S. Said, and S. El-Bassouni, Manuf. Chem.
Aerosol News, 46, 53(1975).

(907) J. Sanchez-Morcillo, A. Cerezo, and F. Aguilar, Ars Pharm.,
15, 67(1974); through Chem. Abstr., 83, 15602k(1975).

Vol. 65, No. 8, August 1976 / 1127



(908) G. S. Bashura, G. I. Kabachnyi, and I. M. Pertsev, Farm.
Zh., 29, 26(1974); through Chem. Abstr., 82, 77021h(1975).

(909) I Grabowska, R. Kaliszan, and P. Zoga, Acta Pol. Pharm.,
31, 189(1974); through Chem. Abstr., 82, 34988m(1975).

(910) S. Prakongpan, Diss. Abstr. Int., 35, 5350(1975).

(911) A. M. Molokhia and W. 1. Higuchi, J. Pharm. Sci., 64,
2029(1975).

(912) D. Mufson, K. Triyanond, and L. J. Ravin, ibid., 64,
362(1975).

(913) S. Miyazaki, M. Nakano, and T. Arita, Chem. Pharm. Bull,,
23, 1197(1975).

(914) G. 1. Linkov and S. A. Zhukovskaya, Antibiotiki, 20,
53(1975); through Chem. Abstr., 82, 160167£(1975).

(915) P. Rohdewald, Pharmazie, 30, 460(1975); through Chem.
Abstr., 83, 197725h(1975).

(916) Ibid., 30, 532(1975); through Chem. Abstr., 83,
183330p(1975).

(917) W.F. Stanaszek, B. Ecanow, and R. S. Levinson, Proc. Okla.
Acad. Sci., 54, 80(1974); through Chem. Abstr., 82, 47684j(1975).

(918) Y. Chien and H. Lambert, Chem. Pharm. Bull., 23,
1085(1975).

(919) S. Batra, J. Pharm. Pharmacol., 27, 777(1975).

(920) I B. Kovach, Diss. Abstr. Int., 36, 734-B(1975).

(921) D. Attwood, C. McDonald, and S. Perry, J. Pharm. Phar-
macol., 27,692(1975).

(922) L. S. Wan and P. F. S. Lee, Can. J. Pharm. Sci., 10,
69(1975).

(923) J. H. Collett, R. Withington, and L. Koo, J. Pharm. Phar-
macol., 27, 46(1975).

(924) Y. Kawashima, M. Saito, and H. Takenaka, ibid., 27,
6(1975).

(925) P. Rohdewald, Pharm. Ztg., 119, 959(1974); through Chem.
Abstr., 82, 21757k(1975).

(926) S. N. Giri and L. R. Kartt, Experientia, 31, 482(1975);
through Chem. Abstr., 83, 15576e(1975).

(927) A. A. Ismail, M. W. Goudah, and M. M. Motawi, Pharm.
Ind., 36, 735(1974); through Chem. Abstr., 82, 116043p(1975).

© (928) M. J. Hunt and L. Saunders, J. Pharm. Pharmacol., 27,
119(1975).

(929) W. Schlemmer, Dtsch. Apoth.-Ztg., 114, 2017(1974);
through Chem. Abstr., 82, 129216x(1975).

(930) J. Knapczyk and K. Jarnot-Jurkiewicz, Farm. Pol., 30,
927(1974); through Chem. Abstr., 82, 175148z(1975).

(931) W. Kuerst, M. Falk, R. Neubert, and L. Klapper, Pharmazie,
30, 614(1975); through Chem. Abstr., 83, 201777w(1975).

(932) S. Borodkin and F. E. Tucker, J. Pharm. Sci., 64,
1289(1975).

(933) N. H. Choulis and H. Papadopoulos, Pharmazie, 30,
233(1975); through Chem. Abstr., 83, 48156w(1975).

(934) T. Kolobow, F. Hayano, and P. Weathersby, Med. Instrum.,
9, 124(1975); through Chem. Abstr., 83, 197773x(1975).

(935) T. Kolobow and R. G. Spragg, ibid., 7, 268(1973); through
Chem. Abstr., 83,197774y(1975).

(936) Y. Nozawa, F. Higashide, and T. Kanakoto, JJ. Polym. Sci.,
13, 433(1975).

(937) N. Yano, Y. Nozawa, and F. Higashide, Yakuzaigaku, 34,
59(1974); through Chem. Abstr., 83, 136815r(1975).

(938) M. Falk and W. Fuerst, Pharmazie, 29, 590(1974); through
Chem. Abstr., 82, 34991g(1975).

(939) Ibid., 29, 715(1974); through Chem. Abstr., 82,
77053v(1975).

(940) M. Donbrow and M. Friedman, J. Pharm. Pharmacol., 217,
633(1975).

(941) K. T. Richardson, Jr., Trans. New Orleans Acad. Ophth-
almol., 23, 50(1975); through Chem. Abstr., 83, 15226e(1975).

(942) M. W. Gouda, S. N. Malik, and S. A. Khalil, Can. J. Pharm.
Sei., 10, 24(1975).

(943) B. K. Davis, Proc. Nat. Acad. Sci. USA, 71, 3120(1974);
through Chem. Abstr., 82, 21790r(1975).

(944) J. Ketteringham, W. Zapol, J. Birkett, L. Nelsen, A. Mas-
succo, and C. Raith, Trans. Am. Soc. Artif. Intern. Organs, 21,
224(1975); through Chemn. Abstr., 83, 168423¢(1975).

(945) B. C. Lippold and G. F. Schneider, Arzneim-Forsch., 25,
843(1975); through Chem. Abstr., 83, 197735m(1975).

(946) M. Bornschein, H. Bauer, and R. Voigt, Pharmazie, 30,
304(1975); through Chem. Abstr., 83, 120737f(1975).

(947) M. Falk, W. Fuerst, E. Hannig, and R. Boehm, ibid., 29,

1128 / Journal of Pharmaceutical Sciences

542(1974); through Chem. Abstr., 82, 11034h(1975).

(948) J. S. Turi, N. F. H. Ho, W. L. Higuchi, and C. Shipman, J.
Pharm. Sci., 64, 631(1975).

(949) T. Nadai, M. Kume, A. Tatematsu, and H. Sezaki, Chem.
Pharm. Bull., 23,543(1975).

(950) T.-F. Chin and J. L. Lach, Am. J. Hosp. Pharm., 32,
625(1975).

(951) V.. Stella, J. Pharm. Sci., 64, 706(1975).

(952) J.S. Turi, N. F. H. Ho, W. I. Higuchi, and C. Shipman, ibid.,
64, 622(1975).

(953) J.S. Turi, W. I. Higuchi, N. F. H. Ho, and C. Shipman, ibid.,
64, 627(1975).

(954) K.J.Humphreys and J. R. Smy,J. Pharm. Pharmacol., 27,
962(1975).

(955) V. Pasotti and L. Fleischmann, Boll. Chim. Farm., 114,
259(1975); through Chem. Abstr., 83, 152775v(1975).

(956) C.W.Whitworth and R. E. Stephenson, Can. J. Pharm. Sci.,
10, 89(1975).

(957) Z. T. Chowhan and R. Pritchard, J. Pharm. Sci., 64,
754(1975).

(958) M. S. Roberts and R. A. Anderson, J. Pharm. Pharmacol.,
27, 599(1975). ’

(959) W.Horsch and B. Mette, Pharmazie, 29, 546(1974); through
Chem. Abstr., 82, 7609g(1975).

(960) A. Kubis and Z. Olszewski, Acta Pol. Pharm., 31, 781(1974);
through Chem. Abstr., 83, 48137r(1975).

(961) W. Horsch, J. Koegel, and U. Kretzschmann, Pharmazie,
30, 56(1975); through Chem. Abstr., 82, 144895m(1975).

(962) M. Gillet-Vanderbruggen and M. Roland, J. Pharm. Belg.,
30, 3(1975); through Chem. Abstr., 83, 183326s(1975).

(963) A. S. Michaels, S. K. Chandrasekaran, and J. E. Shaw,
AIChE J., 21, 985(1975); through Chem. Abstr., 83, 188176¢(1975).

(964) K. Kakemi, H. Kameda, M. Kakemi, M. Ueda, and T.
Koizumi, Chem. Pharm. Bull., 23, 2109(1975).

(965) Ibid., 23, 2114(1975).

(966) M. Ishihara, Dermatol. Proc. Int. Congr. 14th, 1972, 971;
through Chem. Abstr., 83, 103221r(1975).

(967) J.Barrelet, M. Tsacopoulos, and P. Buri, J. Pharm. Phar-
macol., 27,919(1975).

(968) A. M. Guyot-Hermann, C. Bonnet, H. Robert, and P.
Balatre, J. Pharm. Belg., 29, 297(1974); through Chem. Abstr., 82,
21803x(1975).

(969) M. L. Shih, Diss. Abstr. Int., 35, 5970-B(1975).

(970) H. Wardynska, Acta Pol. Pharm., 32, 95(1975); through
Chem. Abstr., 83, 136809s(1975).

(971) V. Zecchi, L. Rodriguez, and M. Amorosa, Farmaco, Ed.
Prat., 29, 714(1974); through Chem. Abstr., 82, 770572(1975).

(972) A. A. Kassem, E. Nour El-Din, A. Abd El-Bary, and H. M.
Fadel, Pharmazie, 30, 472(1975).

(973) C. Crevoisier, P. Buri, and J. Boucherat, Pharm. Acta Helv.,
50, 231(1975); through Chem. Abstr., 83, 188172y(1975).

(974) N. Nambu, S. Sakurai, and T. Nagai, Chem. Pharm. Bull.,
23, 1404(1975).

(975) J. M. Padfield and 1. Kellaway, J. Pharm. Pharmacol., 27,
348(1975).

(976) M. J. Lysaght and C. A. Ford, Proc. Annu. Conf. Eng. Med.
Biol., 15,137(1973); through Chem. Abstr., 82, 103035n(1975).

(977) P. Buri and C. Crevoisier, Bull. Tech. Gattefosse SFPA, 68,
38(1974); through Chem. Abstr., 83,152222a(1975).

(978) S. Affrossman, J. M. Courtney, T. Gilchrist, and I. Martin,
Med. Biol. Eng., 13, 539(1975); through Chem. Abstr., 83,
168438m(1975).

(979) Y. Chien, H. Lambert, and T. Lin, J. Pharm. Sci., 64,
1643(1975).

(980) T.J. Roseman, ibid., 64, 1731(1975).

(981) S.R. Turner, M. Litt, W. S. Lynn, J. Colloid Interface Sci.,
50, 181(1975).

(982) Y. M. Amin and J. B. Nagwekar, J. Pharm. Sci., 64,
1804(1975).

(983) Ibid., 64,1813(1975).

(984) B. Richter, J. Kary, and R. Voigt, Pharmazie, 30, 591(1975);
through Chem. Abstr., 83, 197764v(1975).

(985) T. Yotsuyanagi, A. Molokhia, S. Hwang, N. F. H. Ho, G. L.
Flynn, and W. L. Higuchi, J. Pharm. Sci., 64, 71 (1975).

(986) A.M. Josse-Auzelle and J. C. Chaumeil, Ann. Pharm. Fr.,
32, 581(1974); through Chem. Abstr., 83, 48123h(1975).

(987) W. Horsch, J. Koegel, M. Schiefer, and L. Finke, Pharmazie,



29, 720(1974); through Chem. Abstr., 83, 90011z(1975).

(988) J. Horacek and M. Cernikova, Cesk. Dermatol., 50,
21(1975); through Chem. Abstr., 83, 108166m(1975).

(989) D.C.Horne,J. Hosp. Pharm., 32,177(1974); through Chem.
Abstr., 82, 47683h(1975).

(990) R. H. Bowman, Am. J. Physiol., 229,93(1975).

(991) M. M. Ghoneim and H. Pandya, Anesthesiology, 42,
545(1975); through Chem. Abstr., 83, 108134z(1975).

(992) D. S. Lukas, Symp. Digitalis, 1973, 31; through Chem.
Abstr., 83, 350¢(1975).

(993) R. A. Henry and W. D. Wosilait, Toxicol. Appl. Pharmacol.,
33, 267(1975).

(994) G.D. Olsen, Clin. Pharmacol. Ther., 17, 31(1975).

(995) J.Prandota and A. W. Pruitt, ibid., 17, 159(1975).

(996) D. Sharples, J. Pharm. Pharmacol., 27, 379(1975).

(997) W.D. Hooper, D. K. Dubetz, F. Bochner, L. M. Cotter, G.
A. Smith, M. J. Eadle, and J. H. Tyrer, Clin. Pharmacol. Ther., 17,
433(1975).

(998) D. Naik, W. Paul, and S. Schulman, J. Pharm. Sci., 64,
1677(1975).

(999) A. Yacobi and G. Levy, ibid., 64, 1660(1975).

(1000) J. H. Perrin and D. A. Nelson, ibid., 64, 361(1975).

(1001) U. Gundert-Remy, M. Klett, and E. Weber, Eur. J. Clin.
Pharmacol., 6, 133(1973); through Chem. Abstr., 82,
106122z(1975).

(1002) S. @ie and G. Levy, J. Pharm. Sci., 64, 1433(1975).

(1003) A. Yacobi and G. Levy, J. Pharmacokinet. Biopharm., 8,
439(1975).

(1004) K.F.lIlett,I. E. Hughes, and L. B. Jellett, J. Pharm. Phar-
macol., 27, 861(1975).

(1005) W. D. Wosilait, Res. Commun. Chem. Pathol. Pharmacol.,
12, 147(1975); through Chem. Abstr., 83, 201724b(1975).

(1006) S. Javidan and R. G. Mrtek, J. Pharm. Sci., 64,
420(1975).

(1007) J. M. Christensen and S. Holfort, J. Pharm. Pharmacol.,
27, 538(1975).

(1008) Y. Chien, M. Akers, and P. Yonan, J. Pharm. Sci., 64,
1632(1975).

(1009) D. R. Sanvordeker, Y. W, Chien, T. K. Lin, and H. J.
Lambert, ibid., 64, 1797(1975).

(1010) K. A. Bachmann and A. M. Burkman, J. Pharm. Pharma-
col., 27,832(1975).

(1011) Y. Imamura, K. Shigemori, and H. Ichibagase, Chem.
Pharm. Bull., 23, 1377(1975).

(1012) F. M. Belpaire and M. G. Bogaert, Xenobiotica, 5,
421(1975); through Chem. Abstr., 83, 188137r(1975).

(1013) J. E. Doherty, W. H. Hall, S. Joyce, D. Girkin, and J.
Gammill, Symp. Digitalis, 1973, 48; through Chem. Abstr., 83,
200d(1975).

(1014) F. Alhaique, D. Giacchetti, M. Marchetti, and F. M. Riccieri,
J. Pharm. Pharmacol., 27, 811(1975).

(1015) R. Honorato, E. Novoa, and M. Ayala, Acta Physiol. Lat.
Am., 24, 134(1974); through Chem. Abstr., 82, 64377d(1975).

(1016) J. P. Bennett and S. H. Snyder, Brain Res., 94, 523(1975);
through Chem. Abstr., 83, 188152s(1975).

(1017) B. Beermann, K. Hellstrom, B. Linstrom, and A. Rosen,
Clin. Pharmacol. Ther., 17, 424(1975).

(1018) M. H. Bickel, J. Pharm. Pharmacol., 27, 733(1975).

(1019) B. Beermann, K. Hellstrom, B. Lindstrom, and A. Rosen,
Clin. Pharmacol. Ther., 17,424(1975).

(1020) P. Hsu, Diss. Abstr. Int., 36, 2158-B(1975).

(1021) K. Takada, O. Narumiya, and S. Muranish, Chem. Pharm.
Bull., 23, 729(1975).

(1022) K. O’Malley, M. Valasco, A. Puritt, and J. McNay, Ciin.
Pharmacol Ther., 18, 53(1975).

(1023) G. Olsen, W. Bennett, and G. Porter, ibid., 17, 677(1975).

(1024) F. Bottari, G. DiColo, E. Nannipieri, M. F. Saettone, and
M. F. Serafini, J. Pharm. Sci., 64, 946(1975).

(1025) D. Attwood and O. K. Udeala, J. Phys. Chem., 79,
889(1975); through Chem. Abstr., 83, 15588k(1975).

(1026) Y.Hamada, N. Nambu, and T. Nagai, Chem. Pharm. Bull.,
23, 1205(1975).

(1027) K. Ikeda, K. Uekama, and M. Otagiri, ibid., 23,
201(1975).

(1028) K. Uekama, M. Otagiri, Y. Kanie, S. Tanka, and K. Ikeda,
ibid., 23, 1421(1975).

(1029) M. Otagiri, K. Uekama, and K. Ikeda, ibid., 23,

188(1975).

(1030) B. L. Chang, N. O. Nuessle, and W. G. Haney, Jr., J. Pharm.
Sci., 64, 1787(1975).

(1031) K.J. Morgan and R. A. Anderson, Aust. J. Pharm. Sci., 3,
110(1974).

(1032) T. Goina, C. Rif, and G. Schmidt, Rev. Med., 20, 83(1974);
through Chem. Abstr., 82, 21758m(1975).

(1033) S. Khalil, M. Moustafa, G. Ghaly, M. Gouda, and M. Mo-
tawi, Can. J. Pharm. Sci., 10, 83(1975).

(1034) G. Ghaly, S. Khalil, M. Moustafa, M. Gouda, and M. Mo-
tawi, ibid., 10, 79(1975).

(1035) S. G.Frank,J. Pharm. Sci., 64, 1585(1975).

(1036) M. K. Park, Diss. Abstr. Int., 35, 3425B(1975).

(1037) C. R. Kowarski and H. 1. Ghandi, J. Pharm. Sci., 64,
696(1975).

(1038) M. B. M. Mrtek, Diss. Abstr. Int., 36, 2734-B(1975).

(1039) S. A. Said, H. M. El-Fatatry, and A. S. Geneidi, Aust. J.
Pharm. Sci., 3,42(1974); through Chem. Abstr., 82, 90007¢(1975).

(1040) A. M. Saleh and N. A. Daabis, Pharmazie, 29, 525(1974);
through Chem. Abstr., 82, 47689q(1975).

(1041) H. Rupprecht and M. Biedermann, Dtsch. Apoth.-Ztg., 115,
1249(1975); through Chem. Abstr., 83, 183358d(1975).

(1042) H. Rupprecht, F. Stanislaus, and G. Lagaly, Colloid Polym.
Sci., 253, 773(1975); through Chem. Abstr., 83, 197745q(1975).

(1043) S. C. Lin, V. C. Sutherland, and E. L. Way, Proc. West
Pharmacol. Soc., 18, 181(1975); through Chem. Abstr., 83,
197733j(1975).

(1044) J. Cape, D. H.-Cook, and D. R. Williams, J. Chem. Soc.,
Dalton Trans., 17, 1849(1974).

(1045) S. Alberola, J. Rambaud, J. Masse, and F. Sabon, Trav. Soc.
Pharm. Montpellier, 34, 275(1974); through Chem. Abstr., 82,
160179m(1975).

(1046) L. Marszall, Zentralbl. Pharm. Pharmakother. Laborato-
riumsdiagn., 113, 959(1974); through Chem. Abstr., 82,
64355v(1975).

(1047) W.E. Brochu, Diss. Abstr. Int., 36, 659-B(1975).

(1048) D. Bourne, ibid., 36, 732-B(1975).

(1049) J. S. Sahai, Labdev, Part A, 11A, 81(1973); through Chem.
Abstr., 83, 197736n(1975).

(1050) H. Rupprecht, L. Mansel, and E. Ullmann, Pharm. Ind.,
37, 22(1975); through Chem. Abstr., 83, 48131j(1975).

(1051) M. C. Poelman, J. C. Chameil, and F. Puisieux, Ann. Pharm.
Fr., 32,595(1974); through Chem. Abstr., 83, 3259B(1975).

(1052) L. J. Stoel, Diss. Abstr., 35, 3259B(1975).

(1053) N.E. Richardson and B. J. Meakin, J. Pharm. Pharmacol.,
27, 145(1975).

(1054) B.G. Gazzard, P. G. Langley, M. J. Weston, E. H. Dunlop,
and R. Williams, Clin. Sci. Mol. Med., 47,97(1974); through Chem.
Abstr., 82, 64417s(1975).

(1055) G. Porcelli, M. Dilorio, M. Ranier, and F. Menichini, Far-
maco, Ed. Sci.,, 29, 548(1974); through Chem. Abstr., 82,
64412m(1975).

(1056) G. Popescu, M. Radu, and D. Anghel, Chem. Phys. Chem.
Anwendungstech. Grenzflaechenaktiven Stoffe, Ber. Int. Kongr. 6th,
2, 953(1973); through Chem. Abstr., 82, 60458h(1975).

(1057) P. A. Demchenko, T. P. Kudrya, and V. G. Roskolodko,
Kolloidn. Zh., 36, 765(1974); through Chem. Abstr., 82,
5562n(1975).

(1058) K. Konno, M. Sakiyama, and A. Kitahara, Yukagaku, 23,
501(1974); through Chem. Abstr., 82, 5565r(1975).

(1059) P.Kahela and J. Honkavaara, Farm. Aikak., 83,201(1974);
through Chem. Abstr., 83, 15586h(1975).

(1060) B.C.Lippold, L. Mansel, and E. Ullmann, Pharm. Ind., 37,
100(1975); through Chem. Abstr., 83, 168372k(1975).

(1061) D. 1. Dmitrievskii, I. P. Pertsev, and G. S. Bashura, Farm.
Zh., 29, 75(1974); through Chem. Abstr., 82, 116038r(1975).

(1062) E. D. Goddard, J. S. Phillips, and R. B. Hannon, J. Soc.
Cosmet. Chem., 26, 461(1975).

(1063) S.A.Said. H. M. El-Fatatry, and M. S. El-Samaligy, Aust.
J. Pharm. Sci., 3, 123(1974); through Chem. Abstr., 82,
116046s(1975).

(1064) L. Wan, Can. J. Pharm. Sci., 10, 29(1975).

(1065) E. Ellmann, Dtsch. Apoth.-Ztg., 115, 1240(1975).

(1066) K. Negoro, Sen’i Kako, 26, 631(1974); through Chem.
Abstr., 82, 88028s(1975).

(1067) S.J. A. Kazmi, Diss. Abstr. Int., 35, 5511-B(1975).

(1068) E. Ruckenstein and J. C. Chi, J. Chem. Soc., Faraday Trans.

Vol. 65, No. 8, August 1976 / 1129



2, 71, 1690(1975); through Chem. Abstr., 83, 183967b(1975).

(1069) A. A. Giniger, Diss. Abstr. Int., 36, 2822-B(1975).

(1070) D. Dollimore, N. F. Owens, Chem. Phys. Chem. Anwen-
dungstech. Grenzflaechenaktiven Stoffe, Ber. Int. Kongr., 6th, 2,
631(1973); through Chem. Abstr., 82, 22210p(1975).

(1071) T. Morimoto, M. Nagao, and J. Imai, Bull. Chem. Soc. Jpn.,
47, 2994(1974); through Chem. Abstr., 83, 90359u(1975).

(1072) G. D. Stafford and R. Huggett, JRCS Libr. Compend., 1,
(1973); through Chem. Abstr., 82, 35005a(1975).

(1073) S. Tanada, K. Boki, T. Tamura, and K. Matsumoto,
Yakuzaigaku, 34, 128(1974); through Chem. Abstr., 83,
136818u(1975).

(1074) A. B. Dhruv, T. E. Needham, and L. A. Luzzi, Can. J.
Pharm. Sci., 10, 33(1975). -

(1075) F. J. Holly and M. F. Refojo, J. Biomed. Mater. Res., 9,
315(1975); through Chem. Abstr., 83, 48178e(1975).

(1076) M. H. Rubinstein, J. Pharm. Pharmacol., 27, 776(1975).

(1077) J. L. Zatz, J. Pharm. Sci., 64, 1080(1975).

(1078) A. Vaziri, IRCS Libr. Compend., 2, 1598(1974); through
Chem. Abstr., 82, 47682g(1975).

(1079) D. Attwood and O. K. Udeala, J. Pharm. Pharmacol., 27,
806(1975).

(1080) B. M. Gupta, Diss. Abstr. Int., 35, 3424B(1975).

(1081) R. S. Mikhail and S. Brunauer, J. Colloid Interface Sci.,
52, 572(1975).

(1082) E.Robens and G. Walter, Method. Chim., B, 678(1974).

(1083) D. Attwood and O. K. Udeala, J. Pharm. Pharmacol., 27,
754(1975).

(1084) V. Veber and M. Paucek, Acta Fac. Pharm. Univ. Comen-
ianae, 26, 241(1974); through Chem. Abstr., 82, 144908t(1975).

(1085) V.P.Boikoand V. G. Chernenko, Maslob.-Zhir. Prom., 11,
20(1974); through Chem. Abstr., 82, 77377d(1975).

(1086) H. N. Borazan, J. Pharm. Sci., 64, 770(1975).

(1087) L. Wan, ibid., 64, 1037(1975).

(1088) J. Kolthammer, J. Pharm. Pharmacol., 27, 801(1975).

(1089) B.C. Lippold and B. H. Lippold, Pharmazie, 29, 534(1974);
through Chem. Abstr., 82, 47690h(1975).

(1090) 1. B.Ishkil’din, Vaktsiny Syvoratki, 20, 175(1973); through
Chem. Abstr., 82,90042k(1975).

(1091) C.P. Huang, J. Colloid Interface Sci., 53, 178(1975).

(1092) H. E. Marsh, Jr., G. C. Hsu, C. J. Wallace, and D. H.
Blankenhorn, Am. Chem. Soc. Div. Org. Coat. Plast. Chem. Pap., 33,
327(1973); through Chem. Abstr., 83, 15572a(1975).

(1093) L. V.Emets, V. V. Kotetski, I. M. Strukova, A. M. Maksi-
mov, and L. A. Vol’f, Zh. Obsch. Khim., 44, 2041(1974); through
Chem. Abstr., 82, 77048x(1975).

(1094) R. Levy and C. Francis, J. Colloid Interface Sci., 50,
442(1975).

(1095) J. J. V. De Souza, A. K. Mitra, and B. K. Gupta, East.
Pharm., 17,117(1974); through Chem. Abstr., 82, 21764k(1975).

(1096) N. A. Mamleeva and L. I. Nekrasov, Zh. Fiz. Khim., 48,
1874(1974); through Chem. Abstr., 82, 22175£(1975).

(1097) H. Rupprecht and F. Stanislaus, Pharm. Ind., 36, 797(1974);
through Chem. Abstr., 82, 90040h(1975).

(1098) A. N. Armstrong and A. Johns, J. Hosp. Pharm., 32,
185(1974); through Chem. Abstr., 82,129211s5(1975).

(1099) N. A. Klimenko, A. A. Premilovskays, and A. M. Koga-
novskii, Kolloidn. Zh., 36, 788(1974); through Chem. Abstr., 82,
5564q(1975).

(1100) H. Rupprecht and H. Liebl, Pharm. Ztg., 120, 179(1975);
through Chem. Abstr., 83, 48133m(1975).

(1101) W. Huhn, Fortschr. Wasserchem. Ihrer Grenzgeb., 15,
167(1973); through Chem. Abstr., 82,22127s(1975).

(1102) D. A. Tadzhieva, N. K. Khadzhikhanov, E. A. Aripov, and
T. M. Makhmudov, Tr. Taskk. i Fegan. Politekh, in-tou, 5,82(1973);
through Chem. Abstr., 83, 16219¢(1975).

(1103) G. N. Al'ishuler and A. I. Fomchenkova, Zh. Fiz. Khim., 49,
1591(1975); through Chem. Abstr., 83, 168377r(1975).

(1104) G. N. Al'tshuler and A. I. Fomchenkova, Zh. Fiz. Khim., 49,
1589(1975); through Chem. Abstr., 83, 168376q(1975).

(1105) A. V. Uzhegov, L. M. Cyueva, and G. A. Tishchenko,
Khim.-Farm. Zh., 8, 43(1974); through Chem. Abstr., 82,
64379f(1975).

(1106) L B. Petkanchin, S. Sokerov, and S. P. Stoilov, Chem. Phys.
Chem. Anwendungstech. Grenzflaechenaktiven Stoffe Ber. Int.
Kongr. 6th, 2, 671(1972); through Chem. Abstr., 82, 22212r(1975).

(1107) A. T. Florence, F. Madsen, and F. Puisieux, J. Pharm.

1130 / Journal of Pharmaceutical Sciences

Pharmacol., 27, 385(1975).

(1108) A. Brodin, Acta Pharm. Suec., 12, 41(1975); through Chem.
Abstr., 83, 32970w(1975).

(1109) M. Donbrow, R. Hamburger, and E. Azaz, J. Pharm.
Pharmacol., 27, 160(1975).

(1110) V. A, Lutsenko, R. M. Panich, O. P. Koren’kova, and L. L.
Chebotaeva, Kolloidn. Zh., 37, 181(1975).

(1111) T. Kuwamura, H. Takahashi, Y. Umezu, and H. Ohkawa,
Yukagaku, 24, 176(1975); through Chem. Abstr., 83, 45138f(1975).

(1112) H. Andree and P. Krings, Chem.-Ztg., 99, 168(1975);
through Chem. Abstr., 83, 30294e(1975).

(1113) H. Hein, Seifen, Oele, Fette, Wachse, 101, 443(1975);
through Chem. Abstr., 83, 195641d(1975).

(1114) T. Kuwamura, Yukagaku, 23, 703(1974); through Chem.
Abstr., 82, 88025p(1975).

(1115) Y. K. Jeon, Sumyu Konghak Hoeji, 11,43(1974); through
Chem. Abstr., 82, 32751e(1975).

(1116) S. Kuroiwa, Yukagaku, 23, 521(1974); through Chem.
Abstr., 82, 32753g(1975).

(1117) W. Wirth, Tenside Deterg., 12, 245(1975).

(1118) W. W. Morgenthaler, Surfactant Sci. Ser., Part 2, 5,
453(1975); through Chem. Abstr., 83, 149496N(1975).

(1119) G. Lang, Inf. Chim., 146, 119(1975); through Chem. Abstr.,
83, 149495m(1975).

(1120) H.Lange, Chem.-Ztg., 99, 161(1975); through Chem. Abstr.,
83, 30293d(1975).

(1121) T.Sasaki, Yukagaku, 24, 207(1975); through Chem. Abstr.,
83, 45130x(1975).

(1122) H. Lange, Tenside Deterg., 12, 27(1975); through Chem.
Abstr., 82, 158123v(1975).

(1123) J. Perka and S. Ropuszynski, Pr. Nauk Inst. Technol., 18,
31(1975); through Chem. Abstr., 83, 12727u(1975).

(1124) 3. Micic, Hem. Ind., 29, 337(1975); through Chem.Abstr.,
83, 166164v(1975).

(1125) G. Proserpio and V. Mariotti, Riv. Ital. Essenze, Profumi,
Piante Off., Aromi, Saponi, Cosmet., Aerosol, 55, 820(1973); through
Chem. Abstr., 82, 21697r(1975).

(1126) A. Radecki and L. Marszall, Rozpr. Wydz., 3, 9, 5(1973);
through Chem. Abstr., 82, 45575a(1975).

(1127) Ibid., 9, 25(1973); through Chem. Abstr., 82,
60416t(1975).

(1128) R.Runac, Hem. Ind., 29, 351(1975); through Chem. Abstr.,
83, 152747a(1975).

(1129) P. M. Kruglyakov, T. V. Mikina, and A. F. Foretskii, /zv.
Sib., Otd. Akad, Nauk SSSR, Ser. Khim. Nauk, 1, 3(1974); through
Chem. Abstr., 82, 88032p(1975).

(1130) P. M. Kruglikov and A. F. Koretskii, Opyt Primen. Nov.
Moyushch. Sredstv, 1973, 76; through Chem. Abstr., 83,
99681w(1975).

(1131) M. E. Bottini and I. Bonadeo, Riv. Ital. Essenze, Profumi,
Piante Off., Aromi, Saponi, Cosmet., Aerosol, 56,707(1974); through
Chem. Abstr., 83, 15563y(1975).

(1132) T.Okumura, A. Nakamura, K. Tajima, and T. Sasaki, Bull.
Chem. Soc. Jpn., 47, 2986(1974); through Chem. Abstr., 83,
90337k(1975).

(1133) T. A Lyubova, T. S. Solov’eva, S. A. Kovaleva, L. G. Tok-
areva, and S. G. Serebryakova, Zh. Prikl. Khim., 48, 1608(1975);
through Chem. Abstr., 83, 195645h(1975).

(1134) A.J. Hyde, D. H. Maguire, and D. M. Stevenson, Chem.
Phys. Chem. Anwendungstech. Grenzflaechenaktiven Stoffe, Ber.
Int. Kongr., 2, 813(1972); through Chem. Abstr., 82, 35290q(1975).

(1135) K. Negoro, Sen’i Kato, 26,631(1974); through Chem. Abstr.,
82, 88028s(1975).

(1136) A.A.Petrovand Y.S. Smirnov, Kollodn. Zh., 37, 187(1975);
through Chem. Abstr., 82, 158129b(1975).

(1137) M. J. Rosen, J. Am. Oil Chem. Soc., 51, 461(1974); through
Chem. Abstr., 82, 60429z(1975).

(1138) D.N. Levchenko and N. M. Nikolaeva, Chem. Phys. Chem.
Anwendungstech. Grenzflaechenaktiven Stoffe, Bar. Int. Kongr.,
2, 157(1972); through Chem. Abstr., 82, 60488t(1975).

(1139) P. A. Crooks, J. H. Collett, and R. Withington, Pharm. Acta
Helv., 49, 274(1974); through Chem. Abstr., 82, 129229d(1975).

(1140) K. Shirahama, Bull. Chem. Soc. Jpn., 47, 3165(1974);
through Chem. Abstr., 83, 90345m(1975).

(1141) J. T. G. Overbeek, Versl. Gewone Vergad. Afd. Natuurkd.
K. Ned. Akad. Wet., 84, 73(1975); through Chem. Abstr., 83,
181439g(1975).



(1142) Y. Moroi, N. Nishikido, and R. Matuura, J. Colloid Inter-
face Sci., 50, 344(1975).

(1143) Y. Moroi, N. Nishikido, M. Saito, and R. Matuura, tbid.,
52, 356(1975).

(1144) J. H. Collett and L. Koo, Acta Pharm. Suec., 12,81(1975);
through Chem. Abstr., 83, 15587j(1975).

(1145) S. Kuroiwa, S. Ogasawara, T. Kawasaki, and M. Yamazaki,
Yukagaku, 23, 567(1974); through Chem. Abstr., 82, 77386£(1975).

(1146) S. Kaneshina, M. Tanaka, and R. Matuura, Mem. Fac. Sci.
Kyushu Univ. Ser. C, 9, 71(1974); through Chem.' Abstr., 82,
60443z(1975).

(1147) N. Nishikido, Y. Moroi, H. Uehara, and R. Matura, Bull.
Chem. Soc. Jpn., 47, 2634(1974); through Chem. Abstr., 82,
60443z(1975).

(1148) H. Schott and S. Kyuhan, J. Pharm. Sci., 64, 658(1975).

(1149) D. Attwood and O. K. Udeala, J. Pharm. Pharmacol., 27,
395(1975).

(1150) L. J. Ravin, E. G. Shami, and E. S. Rattie, J. Pharm. Sci.,
64, 1830(1975).

(1151) 8. 8. Dukhin, Surf. Colloid Sci., 7, 1(1974); through Chem.
Abstr., 82, 479091(1975).

(1152) S. Gravsholt, Chem. Phys. Chem. Anwendungstech.
Grenzflaechenaktiven Stoffe, Ber. Int. Kongr., 2,805(1973); through
Chem. Abstr., 82, 35289w(1975).

(1153) S. N. Markina, O. P. Bovkun, and V. V. Levin, ibid., 2,
1001(1973); through Chem. Abstr., 82, 35292s(1975).

(1154) R.C. Dorrance and T. F. Hunter, J. Chem. Soc., Faraday
Trans., 70, 1572(1974); through Chem. Abstr., 82, 35254f(1975).

(1155) P. Tormala and J. Brotherus, Finn. Chem. Lett., 4,
127(1974); through Chem. Abstr., 82, 48021¢(1975).

(1156) T. Hikota and K. Meguro, Yukagaku, 23, 563(1974);
through Chem. Abstr., 82, 77385e(1975).

(1157) K. Thoma, Pharm. Ind., 37, 552(1975); through Chem.
Abstr., 83, 168396w(1975).

(1158) N. Muller, JJ. Phys. Chem., 79, 287(1975); through Chem.
Abstr., 82, 88030m(1975).

(1159) M. Tanaka, S. Kaneshina, S. Kuramoto, and R. Matuura,
Bull. Chem. Soc. Jpn., 48, 432(1975); through Chem. Abstr., 82,
126896h(1975).

(1160) T. Hikota and K. Meguro, Yukagaku, 23, 560(1974),
through Chem. Abstr., 82, 77384d(1975).

(1161) K. Deguchi and K. Meguro, J. Colloid Interface Sci., 50,
223(1975).

(1162) Y. Moroi, N. Nishikido, and R. Matuura, ibid., 50,
344(1975).

(1163) J. E. Rassing and E. Wyn-Jones, Ber. Bunsenges, Phys.
Chem., 78, 651(1974); through Chem. Abstr., 82, 60428t(1975).

(1164) R. Folger, H. Hoffman, and W. Ulbricht, ibid., 78,
980(1974); through Chem. Abstr., 83, 90340£(1975). )

(1165) J. S. Noh, K. S. Lee, S. H. Chang, and W. Ahn, Taehan
Hwahak Hoechi, 18, 354(1974); through Chem. Abstr., 82,
3527n(1975).

(1166) A. O. Den and J. Koning, Chem. Phys. Chem. Anwen-
dungstech. Grenzflaechenaktiven Stoffe, Ber. Int. Kongr., 2,
909(1973); through Chem. Abstr., 82, 35291r(1975).

(1167) A. Heyd and D. Dhabhar, J. Pharm. Sci., 64, 1697(1975).

(1168) R. Schwarz and P. Speiser, Inform. Arbeitsgem. Pharm.
Verfahrenstech., 20, 210(1974); through Chem. Abstr., 82,
145483n(1975).

(1169) J. Robinson, 1. Kellaway, and C. Marriott, . Pharm.
Pharmacol., 27, 653(1975).

(1170) G.S. Bashura, G. V. Tsagaereishvili, A. 8. Lekham, and I
P. Kovalev, Tr. Inst. Farmakokhim., Akad. Nauk Gruz. SSR, 12,
218(1973); through Chem. Abstr., 83, 103214r(1975).

(1171) M. S. Mohamed, I. Y. Gurevich, and A. A. Abramzon, Far-
matsiya, 24, 29(1975); through Chem. Abstr., 83, 168407a(1975).

(1172) A. A. Trapeznikov, A. T. Pylaeva, and Y. A. Bureev, Kol-
loidn. Zh., 37, 716(1975); through Chem. Abstr., 83, 184049r
(1975).

(1173) J. A. J. Robinson, 1. W. Kellaway, and C. Marriott, J.
Pharm. Pharmacol., 27, 818(1975). )

(1174) H. Asche, Pharm. Acta Helv., 49, 277(1974); through Chem.
Abstr., 82, 129230x(1975).

(1175) T. Abe, T. Komatsu, and H. Fukuchi, Yakuzaigaku, 34,
105(1974); through Chem. Abstr., 83, 136817t(1975). ’

(1176) A.d. Cutie, Diss. Abstr. Int., 36, 2234-B(1975).

(1177) 1. Eros, E. Toricht, and 1. Bacsi, Gyogyszereszet., 19,

290(1975); through Chem. Abstr., 83, 18331q(1975).

(1178) L L. Kocherga, A. A. Baran, and O. D. Kurilevko, Dopov.
Akad. Nauk Ukr. RSR, 5, 438(1975); through Chem. Abstr., 83,
137322q(1975). .

(1179) A.F. Asker and O. R. Jerbina, Pharmazie, 30, 186(1975);
through Chem. Abstr., 83, 152260m(1975).

(1180) M. Singh and N. A. Coulter, Jr., Biorheology, 11,
217(1974).

(1181) M. Pormale, N. A. Kashkina, E. Simsone, and D. Adamone,
Khim. Drev., 3, 108(1975); through Chem. Abstr., 83,
103219w(1975).

(1182) S. L. Swarzen-Allan and E. Matijevic, J. Colloid Interface
Sci., 50, 143(1975).

(1183) K. R. Stauffer and S. A. Andon, Food Technol., 29,
46(1975).

(1184) K. L. Krumel and N. Sarkar, ibid., 29, 36(1975).

(1185) J.T. H. Ong and H. B. Kostenbauder, J. Pharm. Sci., 64,
1378(1975).

(1186) H. Terada and T. Inagi, Chem. Pharm. Bull., 23,
1960(1975).

(1187) W. B. Ackart, R. L. Camp, W. L. Wheelwright, and J. S.
Byck, J. Biomed. Mater. Res., 9, 55(1975); through Chem. Abstr., 82,
144928z(1975).

(1188) J. P. Hou and A. Restivo, J. Pharm. Sci., 64, 710(1975).

(1189) J.J. Piecoro, N. L. Goodman, W. E. Wheeler, P. R. Gwilt,
and R. P. Rapp, Am. J. Hosp. Pharm., 32, 381(1975).

(1190) M. J. Cho, A. J. Repta, C. C. Cheng, K. Y. Zee-Cheng, T.
Higuchi, and 1. H. Pitman, J. Pharm. Sci., 64, 1825(1975).

(1191) M. Roig, L. Castells, P. Mestres, M. Jordi, and A. De la
Chica, Cienc. Ind. Farm., 7, 173(1975); through Chem. Abstr., 83,
183352x(1975).

(1192) J. Meyers, K. Kroan, and G. DeNardo, J. Nucl. Med., 16,
835(1975); through Chem. Abstr., 83, 197776a(1975).

(1193) V.I. Stanko, V. K. Shavratskii, T. G. Malinina, and V. N.
Kulakov, Isotopenpraxis, 10, 259(1974); through Chem. Abstr., 82,
77065a(1975).

(1194) Y. Cohne, Radioanal. Chem., 26, 317(1975); through Chem.
Abstr., 83, 168358k(1975).

(1195) H. Stelmach and J. L. Quinn, Semin. Nucl. Med., 4,
295(1974); through Chem. Abstr., 82, 21739f(1975).

(1196) Y. Murakami, Genshiryoku Kogyo, 20, 9(1974); through
Chem. Abstr., 82, 34970z(1975).

(1197) K. Hisada, tbid., 20, 14(1974); through Chem. Abstr., 82,
34971a(1975).

(1198) R. S. Tilbury, Semin. Nucl. Med., 4, 245(1974); through
Chem. Abstr., 82, 21738e(1975).

(1199) T. Kobayashi, Oyo Butsuri, 43, 845(1974); through Chem.
Abstr., 82, 116008£(1975).

(1200) H. B. Hupf, Study Guide Nucl. Med., 1972, 36; through
Chem. Abstr., 83, 103185g(1975).

(1201) A.E. A. Mitta, Bioguim. Clin. 8,165(1974); through Chem.
Abstr., 83, 15519p(1975).

(1202) B. Beermann, K. Hellstrom, and A. Rosen, Symp. Digitalis,
1973, 213; through Chem. Abstr., 82, 132750x(1975).

(1203) B. Beermann, Eur. J. Clin. Pharmacol., 5, 28(1972); through
Chem. Abstr., 83,92871d(1975).

(1204) W. J. Jusko, L. Gerbracht, L. H. Golden, and J. R. Koup,
Res. Commun. Chem., 10, 189(1975); through Chem. Abstr., 82,
13695h(1975).

(1205) B. Ablad, M. Ervik, J. Hallgren, G. Johnsson, and L. Soivell,
Eur. J. Clin. Pharmacol., 8, 44(1972); through Chem. Abstr., 83,
93301e(1975).

(1206) H. Vapaatalo, A. Penttila, and E. Ka'tiala, J. Pharm.
Pharmacol., 27, 538(1975).

(1207) F. Waldeck, Drugs Made Ger., 15, 10(1972); through Chem.
Abstr., 82, 25509d(1975). '

(1208) M. Gibaldi, J. Pharm. Sct., 64, 1036(1975).

(1209) T.R. Bates and J. A. L. Sequeira, ibid., 64, 709(1975).

(1210) W. d. Jusko, L. W. Dittert, and J. T. Doluisio, J. Am. Pharm.
Assoc., 15, 591(1975).

(1211) D. E. Cadwallader and J. Swarbrick, ibid., 15, 409(1975).

(1212) S. Feldman, H. B. Kostenbauder, and S. Riegelman, ibid.,
15, 647(1975).

(1213) E.T.Sugita, P. J. Niebergall, J. A. Seitz, and P. G. Welling,
ibid., 15, 529(1975).

(1214) T. D. Sokoloski, M. R. Blum, L. J. Leeson, and K. 8. Lin,
ibid., 15, 709(1975).

Vol. 65, No. 8, August 1976 / 1131



(1215) W. G. Crouthamel, J. W. Poole, and T. Sokoloski, ibid., 15,
461(1975).

(1218) J. L. Colaizzi and J. G. Wagner, ibid., 15, 43(1975).

(1217) M. E. Baer, H. B. Hucker, and D. E. Duggan, Ann. Clin. Res.
Suppl., 6,44(1974); through Chem. Abstr., 82, 10919p(1975).

(1218) P. Niebergall, E. Sugita, and R. Schnaare, J. Pharm. Sci.,
64, 1721(1975).

(1219) K. Kwan, J. Bondi, and K. Yeh, ibid., 64, 1639(1975).

(1220) H. Boxenbaum and S. Kaplan, J. Pharmacokinet.
Biopharm., 3, 257(1975).

(1221) M. Dobrinska and P. Welling, J. Pharm. Seci., 64,
1728(1975).

(1222) J. Meier, E. Nuesch, and R. Schmidt, Eur. J. Clin. Phar-
macol., 7, 429(1974).

(1223) W. J. Westlake, J. Pharm. Sci., 64, 1075(1975).

(1224) W. J. Westlake, Biometrics, 30, 319(1974); through Chem.
Abstr., 82, 106088t(1975).

(1225) D. P.Vaughan, J. Pharm. Pharmacol., 27, 458(1975).

(1226) W. Crouthamel, C. Abolin, J. Hsieh, and J. Lim, J. Pharm.
Sci., 64, 1726(1975).

(1227) J. J. Marty and J. A. Hersey, JJ. Pharm. Pharmacol., 27,
437(1975).

(1228) M. J. Groves, M. H. Alkan, and M. A. Deer, ibid., 27,
400(1975).

(1229) J. M. Jaffe, J. D. Strum, P. C. Martineau, and J. L. Colaizzi,
J. Pharm. Sci., 64, 2028(1975).

(1230) T. Inaba and W. Kalow, Clin. Pharmacol. Ther., 18,
558(1975).

(1231) B.1dson, J. Pharm. Sci., 64, 901(1975).

(1232) T.d. Franz, J. Invest. Dermatol., 64, 190(1975).

(1233) K. J.Ryan and M. Mezei, J. Pharm. Sci., 64, 671(1975).

(1234) T.F. Patton, Diss. Abstr. Int., 36, 1158-B(1975).

(1235) J. M. Pla-Delfina, J. Moreno, J. Duran, and A. Del Pozo,
J. Pharmacokinet. Biopharm., 3, 115(1975).

(1236) G.Levyand A. Yacobi, J. Clin. Pharmacol. New Drugs, 15,
525(1975).

(1237) R. C. Wester and H. I. Maibach, Toxicol. Appl. Pharmacol.,
32, 394(1975).

(1238) S. Miyazaki, M. Nakano, and T. Arita, Chem. Pharm. Bull.,
23, 552(1975).

(1239) Ibid., 28, 2151(1975).

(1240) K. Matsumoto, Y. Uzuka, I. Umezawa, K. Komiyama, T.
Morino, and H. Takeshima, Jpn. J. Antibiot., 27,481(1974); through
Chem. Abstr., 82,16016z(1975).

(1241) J. P.Clayton, M. Cole, S. W. Elson, and H. Ferres, Antim-
icrob. Ag. Chemother., 5, 670(1974); through Chem. Abstr., 82,
64391d(1975).

(1242) Y. Kimura, H. Kano, Y. Noguchi, T. Tanaka, and K. Shi--
mooka, Chemotherapy, 23, 591(1975); through Chem. Abstr., 83,
108129b(1975).

(1243) K. Roholt, B. Nielsen, and E. Kristensen, Antimicrob. Ag.
Chemother., 6, 563(1974); through Chem. Abstr., 82,
68042p(1975).

(1244) L. Verbist, ibid., 6, 588(1974); through Chem. Abstr., 82,
68043q(1975).

(1245) H. Matsui, N. Sakamotb, H. Sasaki, F. Kumagai, S. Ka-
wahara, and M. Murakami, Yamanouchi Seiyaku Kenkyu Hokoku,
2, 109(1974); through Chem. Abstr., 83, 157679q(1975).

(1246) W. A, Ritschel, P. E. Ring, and E. G. Siegel, Arzneim.-
Forsch., 25, 853(1975); through Chem. Abstr., 83, 152282v(1975).

(1247) T.R.D. Shaw and J. E. Carless, Eur. J. Clin. Pharmacol.,
7, 269(1974); through Chem. Abstr., 83, 32954u(1975).

(1248) A.J. Jounela, P. J. Pentikainen, and A. Sothmann, ibid.,
8, 365(1975); through Chem. Abstr., 83, 152284x(1975).

(1249) A. A. Sinkula, ACS Symp. Ser., 14, 116(1974); through
Chem. Abstr., 83, 71318j(1975).

(1250) A.d. Repta, ibid., 14, 196(1974); through Chem. Abstr., 83,
71319k(1975).

(1251) V. Stella, ibid., 14, 1(1975); through Chem. Abstr., 83,
71317h(1975).

(1252) D. W. Bourne, Diss. Abstr. Int., 36, 732-B(1975).

(1253) S. Feldman, M. Defrancisco, and P. Cascella, /. Pharm. Sci.,
64, 1713(1975).

(1254) A.H. Beckett and M. E. Pickup, J. Pharm. Pharmacol., 27,
226(1975).

(1255) T.R.Bates, H. Fung, H. Lee, and A. V. Tembo, Res. Com-
mun. Chem. Pathol. Pharmacol., 11, 233(1975); through Chem.

1132 / Journal of Pharmaceutical Sciences

Abstr., 83,120749m(1975).

(1256) E.J.Lien, Med. Chem., Ser. Monogr., 5,81(1975); through
Chem. Abstr., 83, 152237j(1975).

(1257) E.J. Lien, Med. Chem. Proc. Int. Symp. Main Lect., 4th,
1974, 319; through Chem. Abstr., 83, 157721x(1975).

(1258) R. E. Notari, Pharm. Weekbl., 110, 577(1975); through
Chem. Abstr., 83, 103182d(1975).

(1259) E. J. Ariens and A. M. Simonis, Fed. Eur. Biochem. Soc.
Meet., 30, 725(1974); through Chem. Abstr., 82, 118665s(1975).

(1260) J. K. Kim, Hwahak Kwa Kongop Ui Chinbo, 15, 28(1975);
through Chem. Abstr., 83, 71236f(1975).

(1261) Y. Topaloglu, Eczancilik Bul., 17, 8(1975); through Chem.
Abstr., 83,103174¢(1975).

(1262) K. Kuroda and T. Nomura, Kobe J. Med. Sci., 20, 47(1974);
through Chem. Abstr., 82, 77039v(1975).

(1263) G. Ross and D. Hiller, Pharm. Unserer Zeit, 3,152(1974);
through Chem. Abstr., 82, 7574s(1973).

(1264) S. A. Kaplan, Adv. Autom. Anal., Technicon Int. Congr.,
9, 61(1972); through Chem. Abstr., 82, 149079h(1975).

(1265) E. Cid, Pharm. Acta Helv., 49, 285(1974); through Chem.
Abstr., 83, 48106¢(1975).

(1266) J. Lindenbaum, Clin. Pharmacol. Ther., 17, 296(1975).

(1267) C.Michalopoulos and C. Loutoulidis, IRCS Libr. Compend.,
2, 1127(1974); through Chem. Abstr., 82, 64396j(1975).

(1268) L. Nyberg, K. E. Andersson, and A. Bertler, Acta Pharm.
Suec., 11, 471(1974); through Chem. Abstr., 82, 77056y(1975).

(1269) J.d. Preibisz, V. P. Butler, and J. Lindenbaum, Ann. Intern.
Med., 81, 469(1974); through Chem Abstr., 82, 77049y(1975).

(1270) D.dJ. Greenblatt, D. W. Duhme, J. Koch-Weser,and T. W.
Smith, J. Am Med. Assoc., 229, 1774(1974); through Chem. Abstr.,
82, 103096h(1975).

(1271) T.R.D. Shaw, K. Raymond, and H. Greenwood, Postgrad.
Med. J. Suppl., 50, 55(1974); through Chem. Abstr., 83,
48155v(1975).

(1272) G. 1. Mallis, D. H. Schmidt, and J. Lindenbaum, Clin.
Pharmacol. Ther., 18,761(1975).

(1273) T. Beveridge, F. Kalberger, E. Nueesch, and R. Schmidt,
Eur. J. Clin. Pharmacol., 8, 371(1975); through Chem. Abstr., 83,
152285y(1975).

(1274) B. F. Johnson, C. Bye, and S. Lader, Postgrad. Med. J.
Suppl., 50, 62(1974); through Chem. Abstr., 83, 15604n(1975).

(1275) B. Johnson, H. Greer, J. A. McGrerie, C. Bye,and A. S. E.
Fowle, ibid.,, 50, 48(1974); through Chem. Abstr.,, 83,
120727¢(1975). A

(1276) E.G. Lovering, L. J. McGilveray, I. McMillan, W. Tostow-
aryk, T. Matula, and G. Marier, Can. J. Pharm. Sci., 10, 36(1975).

(1277) J. Tuomisto and P. Mannisto, Eur. J. Clin. Pharmacol., 6,
64(1973); through Chem. Abstr., 82, 900034j(1975).

(1278) V.F. Okhotnikova, I. Y. Geitman, V. D. Yakh’yaev, L. K.
Grakovskaya, and G. Y. Kivman, Antibiotiki, 19, 843(1974); through
Chem. Abstr., 82, 26140p(1975).

(1279) J.J. Marty and J. A. Hersey, Med. J. Aust., 1, 382(1975);
through Chem. Abstr., 83, 168405y(1975).

(1280) C. Simon, V. Malerczyk, and J. Grothkopp, Med. Klin., 70,
1637(1975); through Chem. Abstr., 83, 197763u(1975).

(1281) S. Feldman, Am. J. Hosp. Pharm., 32, 1173(1975).

(1282) D. Duggan, K. Yeh, N. Matalia, C. Ditzler, and F. McMahon,
Clin. Pharmacol. Ther., 18, 205(1975).

(1283) T. Sullivan, E. Sakmar, K. Albert, D. Blair, and J. Wagner,
J. Pharm. Sci., 64, 1723(1975).

(1284) T.J. Sullivan, Diss. Abstr. Int., 35, 5513(1975).

(1285) S. Pittlich, L. Cohen, and J. Rosenfeld, Isr. Pharm. J., 17,
73(1974); through Chem. Abstr., 82, 90036m{(1975).

(1286) A. M. Monro and P. G. Welling, Eur. J. Clin. Pharmacol.,
7, 47(1974); through Chem. Abstr., 83, 15594j(1975).

(1287) W. Rupp, H. W. Dibbern, P. Hajdu, G. Ross, and E. E.
Vander, Dtsch. Med. Wochenschr., 100, 690(1975); through Chem.
Abstr., 83, 230p(1975).

(1288) S. D. Gershon, Cosmet. Perfum., 90, 45(1975).

(1289) B. Calesnick, C. H. Costello, J. P. Ryan, and G. J. DiGre-
gorio, Toxicol. Appl. Pharmacol., 32, 204(1975).

(1290) E. G. Lovering, 1. J. McGilveray, I. McMillan, and W.
Tostowaryk, J. Pharm. Sci., 64, 1521(1975).

(1291) B. Kammerau, A. Zesch, and H. Schaefer, J. Invest. Der-
matol., 64, 145(1975).

(1292) W. A. Ritschel, E. G. Siegel, and P. E. Ring, Sci. Pharm.,
43, 11(1975); through Chem. Abstr., 83, 103203m(1975).



(1293) F. Marcus, Diss. Abstr. Int., 35,4974-B(1975).

(1294) M. Washitake, T. Anmo, I. Tanaka, T. Arita, and M. Nak-
ano, J. Pharm. Sci., 64, 397(1975).

(1295) J. W. Ayres, D. Lorskulsint, and A. Lock, ibid., 64,
1958(1975).

(1296) H. L. Newmark, W. Pool, J. C. Bauernfeind, and E. De-
Ritter, tbid., 64, 655(1975).

(1297) S.P. Patel, Diss. Abstr. Int., 35,4013-B(1975).

(1298) S. Yolles, T. D. Leafe, J. H. R. Woodland, and F. J. Meyer,
J. Pharm. Sci., 64, 348(1975).

(1299) H. Kobayashi, T. Peng, A. Kagayama, K. Okumura, S.
Muranishi, and H. Sezaki, Chem. Pharm. Bull., 23, 42(1975).

(1300) K. S. Hui and M. B. Roberts, J. Pharm. Pharmacol., 27,
569(1975).

(1301) E. Arakawa, Y. Imai, H. Kobayashi, K. Okumura, and H.
Sezaki, Chem. Pharm. Bull., 23, 2218(1975).

(1302) J. W. Sieg and J. R. Robinson, J. Pharm. Sci., 64,
931(1975).

(1303) T.F. Patton and J. R. Robinson, ibid., 64, 267(1975).

(1304) Ibid., 64,1312(1975).

(1305) H. M. Leibowitz and A. Kupferman, Am. Acad. Ophthal-
mol. Otolaryngol., 78, OP856(1974); through Chem. Abstr., 83,
183360y(1975).

(1306) R. M. Ramer and A. R. Gasset, Ann. Ophthalmol., 6,
1325(1974); through Chem. Abstr., 83, 15557z(1975).

(1307) V.F.Smolen, P. B. Kuehn, and E. J. Williams, Drug. Dev.
Commun., 1, 231(1974); through Chem. Abstr., 83, 15585g(1975).

(1308) T. R. Bates and J. A. Sequeira, J. Pharm. Sci., 64,
793(1975).

(1309) T.R. Bates and P. J. Carrigan, ibid., 64, 1475(1975).

(1310) D. C. Bloedow, Diss. Abstr. Int., 35, 4973-B(1975).

(1311) H. Ogata, K. Kakemi, S. Muranishi, and H. Sezaki, Chem.
Pharm. Bull., 23, 707(1975).

(1312) T. Nadai, M. Kume, A. Tatematsu, and H. Sezaki, ibid., 23,
543(1975).

(1313) S.N. Malik, D. H. Canaham, and M. W. Gouda, J. Pharm.
Seci., 64, 987(1975).

(1314) A.T. Florence and J. M. N. Gillan, J. Pharm. Pharmacol.,
27, 152(1975).

(1315) R. Koysooko, E. F. Ellis, and G. Levy, J. Pharm. Sci., 64,
299(1975).

(1316) J. B. Houston and G. Levy, ibid., 64, 607(1975).

(1317) W. L. Hayton, ibid., 64, 1450(1975).

(1318) J. Newburger, Diss. Abstr. Int., 36, 1157-B(1975).

(1319) G. Kedvessy, H. 1. Abdel, and J. Morvay, Pharmazie, 30,
476(1975); through Chem. Abstr., 83, 1975(1975).

(1320) A. R. DiSanto and K. A. DeSante, J. Pharm. Sci., 64,
109(1975).

(1321) H. Spatz and N. Spatz, Therapiewoche, 25, 71(1975);
through Chem. Abstr., 82, 144870z(1975).

(1322) C. Graffner, G. Johnsson, and J. Sjogren, Clin. Pharmacol.
Ther., 17, 414(1975).

(1323) E. Karlsson, Eur. J. Clin. Pharmacol., 6, 245(1973); through
Chem. Abstr., 82, 102075a(1975).

(1324) C. Bye, H. M. Hill, D. T. D. Hughes, and A. W. Peck, ibid.,
8, 47(1974).

(1325) A. M. Soeterboek and M. Van Thiel, Pharm. Weekbl., 110,
129(1975); through Chem. Abstr., 82, 118754v(1975).

(1326) H.B. Hucker, S. C. Stauffer, F. G. Clayton, B. R. S. Nakra,
and R. Gaind, J. Clin. Pharmacol. New Drugs, 15, 168(1975).

(1327) I. McL. Baird, R. L.. Waters, and D. R. Sutton, Br. Med. J.,
4, 505(1974); through Chem. Abstr., 82, 77045u(1975).

(1328) W. Madee and K. Mueller-Wieland, Arzneim-Forsch., 25,
122(1975); through Chem. Abstr., 83, 48148v(1975).

(1329) A. Nagy and R. Johansson, Naunyn-Schmiedeberg’s Arch.
Pharmacol., 290, 145(1975); through Chem. Abstr.,, 83,
188185e(1975).

(1330) D. Gibbons and A. Lant, Clin. Pharmacol. Ther., 17,
578(1975).

(1331) H. Sevelius, R. Runkel, A. Pardo, E. Ortega, J. Varady, and
E. Segre, Eur. J. Clin. Pharmacol., 6,22(1973); through Chem. Abstr.,
82, 90033h(1975).

(1332) G. Alvan, M. Orme, L. Bertilsson, R. Ekstrand, and L.
Palmer, Clin. Pharmacol. Ther., 18, 364(1975).

(1333) H. B. Kostenbauder, R. P. Rapp, J. P. McGovren, T. S.
Foster, D. G. Perrier, H. M. Blacker, W. C. Hulon, and A. W. Kinkel,
ibid., 18, 449(1975).

(1334) M. Banarer and W. A. Ritschel, Bull. Tech., Gattefoss
SFPA, 68, 56(1974); through Chem. Abstr., 83, 157682k(1975).

(1335) D." J. Greenblatt, R. I. Shader, J. Koch-Weser, and K.
Franke, N. Engl. J. Med., 291, 1116(1974); through Chem. Abstr., 83,
92899u(1975).

(1336) B. Alexanderson, O. Borga, and G. Alvan, Eur. J. Clin.
Pharmacol., 5,181(1973); through Chem. Abstr., 82, 68050q(1975).

(1337) B.E. Ballard, J. Pharm. Sci., 64, 781(1975).

(1338) B. Duhm and W. Maul, Drugs Made Ger., 15, 99(1972);
through Chem. Abstr., 82, 10996m(1975).

(1339) S. Riegelman and M. Rowland, Pharmacol. Pharmacoki-
net., 1972, 87; through Chem. Abstr., 83, 15521h(1975).

(1340) D. H. Huffman, C. V. Manion, and D. L. Azarnoff, JJ. Pharm.
Sci., 64, 433(1975).

(1341) J. Loo, M. Rowe, and I. McGilveray, ibid., 64, 1727
(1975).

(1342) A.T. Florence, Pharm. J., 214, 364(1975).

(1343) S. Kojima and J. Miyake, Chem. Pharm. Bull, 23,
1247(1975).

(1344) S. Kitazawa, H. Ito, and M. linuma, ibid., 23, 2128
(1975).

(1345) S. Kitazawa, I. Hajime, and H. Sezaki, ibid., 23,
1856(1975).

(1346) W. G. Crouthamel, L. Diamond, L. W. Dittert, and J. T.
Doluisio, J. Pharm. Sci., 64, 664(1975).

(1347) J. M. Orr, Diss. Abstr. Int., 36, 252-B(1975).

(1348) T. Komuro, S. Kitazawa, and H. Sezaki, Chem. Pharm.
Bull., 23,909(1975).

(1349) J. M. Orr and L. Z. Benet, Am. J. Dig. Dis., 20, 858(1975);
through Chem. Abstr., 83, 201729¢(1975).

(1350) P. G. Welling, L. L. Lyons, W. A. Craig, and B. S. Trochta,
Clin. Pharmacol. Ther., 17, 475(1975).

(1351) J. Jaffe, J. Pharm. Sci., 64, 1729(1975).

(1352) K. K. Adjepon-Yamoah, D. B. Scott, and L. F. Prescott, Eur.
J. Clin. Pharmacol., 7, 397(1974); through Chem. Abstr., 83,
855w(1975).

(1353) J.C. Garnham, K. Raymon, E. Shotton, and P. Turner, tbid.,
8, 107(1975); through Chem. Abstr., 83, 48159z(1975).

(1354) G. Boman, ibid., 7, 217(1974); through Chem. Abstr., 82,
16498y(1975).

(1355) dJ.R.Koup, W. J. Jusko, and A. L. Goldfarb, J. Pharm. Sci.,
64, 2008(1975).

(1356) R. Vukovich, L. Brannick, A. Sugerman, and E. Neiss, Clin.
Pharmacol. Ther., 18, 218(1975).

(1357) K. Chan, M. Kendall, W. Wells, and M. Mitchard, . Pharm.
Pharmacol., 27, 235(1975).

(1358) J. B. Houston and G. Levy, J. Pharm. Sci., 64,
1504(1975).

(1359) M. P. Braybooks, B. W. Barry, and E. T. Abbs, J. Pharm.
Pharmacol., 27, 508(1975).

(1360) K. W. Kellaway and C. Marriott, tbid., 27, 283(1975).

(1361) P. T. Mearrick, D. N. Wade, D. J. Birkett, and J. Morris,
Aust. N. Z. J. Med., 4, 144(1974); through Chem. Abstr., 82,
38402p(1975).

(1362) D. N. Wade, P. T. Mearrick, D. J. Birkett, and J. Morris,
ibid., 4, 138(1974).

(1363) B. E. Cabana and L. W. Dittert, J. Pharmacokinet. Bio-
pharm., 3, 143(1975).

(1364) C.'T. Bauguess, J. H. Fincher, F. Sadik, and C. W. Hartman,
J. Pharm. Sci., 64, 1489(1975).

(1365) K. d.Lavelle, D. J. Doedens, S. A. Kleit, and R. B. Forney,
Clin. Pharmacol. Ther., 17, 355(1975).

(1366) L. G. Scharpf, L. D. Hill, and H. I. Maibach, Arch. Environ.
Health, 30, 7(1975); through Chem. Abstr., 82,106147m(1975).

(1367) A. D. Munro-Faure, S. E. Arthur, J. Fox, B. F. Johnson, and
S. Lader, Postgrad. Med. J. Suppl., 50, 14(1974); through Chem.
Abstr., 83, 32930h(1975).

(1368) R. Haasis, D. Larbig, and K. O. Klenk, Klin. Wochenschr.,
53, 529(1975); through Chem. Abstr., 83, 108123v(1975).

(1369) J. Dreyfuss, T. Mischler, E. S. Neiss, J. M. Shaw, and E. C.
Schreiber, Br. J. Dermatol., 93, 379(1975); through Chem. Abstr., 83,
201727e(1975).

(1370) P. J. Creaven, L. M. Allen, and D. A. Alford, J. Pharm.
Pharmacol., 27, 914(1975).

(1371) J. Strong, J. Dutcher, W. Lee, and A. Atkinson, Clin.
Pharmacol. Ther., 18, 613(1975).

(1372) S.8. Stubbs, Transplant. Proc., 7, 11(1975); through Chem.

Vol. 65, No. 8, August 1976 / 1133



Abstr.; 83, 48103b(1975).

(1373) R. Revilla de Granda, Cienc. Ind. Farm., 5 210(1973);
through Chem. Abstr., 83, 1511e(1975).

(1374) T. P. Mlchaels, Anal. Technicon Int. Congr., 9, 29(1972);
through Chem. Abstr., 82, 12934b(1975).

(1375) J. G. Wagner, Relevant Pharmacokinet. 1971, 180; through
Chem. Abstr., 82, 47642u(1975).

(1376) J. R. B. J. Brouwers, Pharm. Weekbl.,
through Chem. Abstr., 83, 48139t(1975).

(1377) A. C. Playle, S. R. Gunning, and A. F. Llewellyn, Pharm.
Acta Helv.,, 49, 298(1974); through Chem. Abstr., 83,
103232v(1975).

(1378) B. Beermarnn, K. Hillstrom, and A. Rosen, Eur. J. Clin.
Pharmacol., 5, 87(1972).

(1379) J. Clayton, M. Cole, S. Elson, K. Hardy, L. Mizen, and R.
Sutherland, J. Med. Chem., 18, 172(1975).

(1380) J. Dreyfuss, J. J. Ross, J. M. Shaw, 1. Miller, and E. C.
Shreiber, J. Pharm. Pharmacol., 27, 791(1975).

(1381) S. Goodwin, E. B. Raftery, A. D. Goldbert, H. Skeegs, A. E.
Till, and C. M. Martin, Antimicrob. Ag. Chemother., 6, 388(1974);
through Chem. Abstr., 82,68403g(1975).

(1382) W. H. Mennicke, Dtsch. Apoth.-Ztg., 115, 1205(1975);
through Chem. Abstr., 83, 172368{(1975).

(1383) S. Barrios, J. Sorensen, and R. Spickett, J. Pharm. Phar-
macol., 27, 711(1975).

(1384) A. Bliding, Eur. J. Clin. Pharmacol., 7, 201(1974); through
Chem. Abstr., 82, 164987w(1975).

(1385) H. Ochs G. Bodem, and H. J. Dengler, Klm Wochenschr.,
13, 637(1974); through Chem. Abstr., 82, 47675g(1975).

(1386) R. Henning and G. Nyberg,Eur. J. Clin. Pharmacol., 6,
239(1973); through Chem. Abstr., 82, 116033k(1975).

(1387) E. Krstoffersson and L. Niemi, Farm. Atkak., 83, 19(1974);
through Chem. Abstr., 82, 21763j(1975).

(1388) H. Rollag, T. Midtvedt, and S. Wetterhus, Acta Paediatr.
Scand., 64, 421(1975); through Chem. Abstr., 83, 168385s(1975).

(1389) J. Pijck, H. Soep, and J. L. Fraux, Chemotherapy, 21,
11(1974); through Chem. Abstr., 82, 116056v(1975).

(1390) J. Da Silva, J. A. Rosemberg, O. P. J. Capaccia, A. O. Bar-
bosa, J. M. Araujo, and O. G. Dias, Rev. Bras. Clin. Ter., 4, 107(1975);
through Chem. Abstr., 83, 103225v(1975).

(1391) H. Turakka and M. Airakinsen, Clin. Res. Suppl., 6
34(1974); through Chem. Abstr., 82, 21769r(1975).

(1392) H. Turakka, V. E. Krogerus, and V. Vallinkoski, Farm.
Aikak., 83, 43(1974); through Chem. Abstr., 82, 64407p(1975).

(1393) G. N. Tanasov and T. P. Vesselova, Veterinariya, 10,
85(1974); through Chem. Abstr., 83, 15542r(1975).

(1394) R. Dugal, G. Caille, J. Brodeur, S. Cooper, and J. G. Besner,
Union Med. Can., 102, 1744(1973); through Chem. Abstr., 83
92858¢e(1975). o

(1395) H. Rollag, S. Wetterhus, and T. Midtvedt, Medd. Nor.
Farm. Selsk., 37, 123(1975); through Chem. Abstr., 83,
120787x(1975).

(1396) M. C. Meyer, A. P. Melikian, P. L. Whyatt, and W. A. G.
Slywka, Curr. Ther. Res. Clin., 17, 570(1975); through Chem. Abstr.,
83, 120751£(1975).

(1397) J. M. Mishler, C. A. Jackson, R. W. Nicora, and R. M. Julien,
Am. J. Hosp. Pharm., 32, 489(1975).

(1398) K.llver, Arch. Pharm. Chemi, 81, 725(1974); through Chem.
Abstr., 82,47651w(1975).

(1399) J.E.Stambaugh and I. W. Wainer, J. Clin. Pharmacol., 15,
269(1975).

(1400) C.R. Kowarski, R. M. Schachere, C. T. Agostiné, and A. L.
Friedman, Pharm. Acta Helv., 50, 91(1975); through Chem. Abstr.,
83, 15608s(1975).

(1401) V. Hofmann, H. Ringsdorf, and G. Muacevic, Makromol.
Chem., 176, 1929(1975); through Chem. Abstr., 83, 197731g(1975).

(1402) H. A. Rosenberg, Diss. Abstr. Int., 36, 1158-B(1975).

(1403) V. L. Ishchenko and L. V. Zharkov, Farmatsiya, 23,
26(1974); through Chem. Abstr., 82, 47705s(1975).

(1404) 1. Wiik, K. Svenn, T. Renaa, and L. Dramsrud, Medd. Nor.
Farm. Selsk., 37, 21(1975); through Chem. Abstr., 83,
120739h(1975).

(1405) C. Graffner, G. Johnsson, and J. Sjogren, Acta Pharm.

“Suec., 11, 125(1974); through Chem. Abstr., 82, 21754g(1975).

(1406) B.Pankowska and J. Felczak, Klin. Oczna, 45, 795(1975);
through Chem. Abstr., 83, 183341t(1975).

(1407) A. A. Verzin, Antibiotiki, 20, 842(1975); through Chem.

110, 337(1975);

1134 / Journal of Pharmaceutical Sciences

Abstr., 83, 201884d(1975).

(1408) L. Simioni, A. Buttinoni, and V. Tamassia, Boll. Chim.
Farm., 110, 232(1974); through Chem. Abstr., 83, 103106m(1975).

(1409) H. Sato, M. Tsuruta, and T. Nakanishi, Rakuno Kagaku
No Kenkyu, 24, A139(1975); through Chem. Abstr. 83,
183342u(1975).

(1410) J.P. Delporte and F. Jaminet, J. Pharm. Belg., 30, 99(1975);
through Chem. Abstr., 83, 183329v(1975).

(1411) O. P. Lukash, V. A. Golovkin, S. F. Slivko, and N. G. Ri-
balka, 30, 81(1975); through Chem. Abstr., 83, 136804m(1975).

(1412) G. Persson, Acta Psychiatr. Scand., 50, 174(1974); through
Chem. Abstr., 82, 21770j(1975).

(1413) B. Testa and A. H. Beckett, Pharm. Acta Helv., 49
21(1974); through Chem. Abstr., 82, 21772m(1975).

(1414) H. Kilchling, Arzneim.-Forsch., 25, 105(1975); through
Chem. Abstr., 83, 22574f(1975).

(1415) D. Henschler, W. Buettner, and J. Patz, Germ. Calcium
Metab., Bone Metab. Bone Dis., 1975, 111.

(1416) H.J. Gilfrich, K. F. Ober, and K. L. Rominger, Verh. Dtsch.
Ges. Inn. Med., 80, 1095(1974); through Chem. Abstr., 82,
118756x(1975).

(1417) S.R. Chavan, S. T. Nikam, D. V. Pradhan, M. Bhide, and
B. B. Gaitonde, Indian J. Physiol. Pharmacol., 18, 120(1974); through
Chem. Abstr., 82, 77034q(1975).

(1418) T. Stozek, Pol. J. Pharmacol. Pharm., 27, 227(1975);
through Chem. Abstr., 83, 168398y(1975).

(1419) H. Sevelius, R. Runkel, A. Pardo, E. Ortega, J. Varady, and
E. Serge, Eur. J. Clin. Pharmacol., 6,22(1973); through Chem. Abstr.,
82, 90033h(1975).

(1420) J. G. Allen and C. A. Davies, J. Pharm. Pharmacol., 27,
50(1975).

(1421) T. Noguchi, C. Takahash, T. Kimura, S. Muranishi, and H.
Sezaki, Chem. Pharm. Bull., 23, 775(1975).

(1422) H.Ogata, K. Kakemi, A. Furuya, F. Michiko, S. Muranishi,
and H. Sezaki, ibid., 23, 716(1975). )

(1423) T. Noguchi, Y. Jinguji, T. Kimura, S. Muranishi, and H.
Sezaki, ibid., 23, 782(1975).

(1424) D. Baun, B. Bowen, and D. Wood, Am J. Hosp. Pharm.,
32, 1047(1975).

(1425) J. D. Cameron and D. W. Hedley, Lancet, 7908,
700(1975).

(1426) C. Cardini, F. Mazzaracchio, and V. Querica, Boll. Chim.
Farm., 113, 455(1974); through Chem. Abstr., 83, 1552u(1975).

(1427) J. W. Swanson and J. E. Lebeau, J. Biomed. Mater. Res.,
8, 357(1974); through Chem. Abstr., 82, 116066y(1975).

(1428) E.F. Evans, J. D. Proctor, M. J. Fratkin, J. Velandia, and
A. J. Wasserman, Clin. Pharmacol. Ther., 17, 44(1975).

(1429) J. M. Aiache, J. L. Vidal, S. Aiache, A. Jeanneret, and F.
Cornat, Labo-Pharma-Probl. Tech., 22, 457(1974); through Chem.
Abstr., 82,21759n(1975).

(1430) G. Levy, Alza Conf. Ser., 2, 107(1973); through Chem.
Abstr., 82, 57656b(1975).

(1431) J. G. Wagner, Biopharm. Relevant Pharmacokinet., 1971,
214; through Chem. Abstr., 82, 47643v(1975).

(1432) D. Bustos and E. Cid, Farmaco, Ed. Prat., 30, 388(1975);
through Chem. Abstr., 83, 120759q(1975).

(1433) P.Finholt, Informationsdienst, Arbeitsgem. Pharm. Ver-
fahrenstech., 20, 279(1974); through Chem. Abstr., 83,
32933m(1975).

(1434) A. Zaremba and L. Krowczynski, Acta Pol. Pharm., 32,
89(1975); through Chem. Abstr., 83, 183328u(1975).

(1435) W. D. Hoffman, A. Zesch, and H. Schaefer, Dermatol.
Forsch., 250, 295(1974); through Chem. Abstr., 82, 47685k(1975).

(1436) Y. Nakamoto, M. Fujiwara, T. Noguchi, T. Kimura, S.
Muranishi, and H. Sezaki, Chem. Pharm. Bull., 23, 2232(1975).

(1437) M. Girola, F. C. de Jamundo, G. Mal. Infett. Parassit., 26,
74'7(1974); through Chem. Abstr., 82, 10619v(1975).

(1438) M. S. T. Chang, Enzyme Eng., 1974, 419; through Chem.
Abstr., 83, 32936q(1975).

(1439) S. P. Gladkikh, A. Tentsova, V. M. Avakumov, and . V.
Klement’eva, Farmatsiya, 23, 22(1974); through Chem. Abstr., 82,
2599p(1975).

(1440) A. Hurwitz, Drug Interact., 1974, 21; through Chem. Abstr.,
82, 38320k(1975).

(1441) A. N. Kudrin and O. N. Davydova, Kiin. Med., 53, 13(1975);
through Chem. Abstr., 82, 118648p(1975).

(1442) A. Czyzyk, J. Szymendera, E. Jozwicka, and M. Radwan,



IRCS Libr. Compend., 2, 1171(1974); through Chem. Abstr., 82,
133127m(1975).

(1443) G.Boman, P. Lundgren, and G. Stjernstrom, Eur. J. Clin.
Pharmacol., 8, 293(1975); through Chem. Abstr., 83,
152283w(1975).

(1444) G. Zador, G. Lindmark, and B. A. Nilsson, Obstet. Gynecol.
Scand., Suppl., 34, 51(1974); through Chem. Abstr., 82,
149490k(1975).

(1445) J. M. Orr, Diss. Abstr. Int., 36, 252-B(1975).

(1446) T. Komuro, S. Kitazawa, and H. Sezaki, Chem. Pharm.
Bull., 23, 400(1975).

(1447) R. Petrick and K. Kleinmann, Am. J. Hosp Pharm., 32,
1008(1975).

(1448) F. Ghazy, T. Kimura, S. Muranishi, and H. Sezaki,
Pharm. Pharmacol., 27, 268(1975).

(1449) A. K. Granerus, R. Jagenburg, S. Rodjer, and A. Svanborg,
Acta Med. Scand., 196, 459(1974); through Chem. Abstr., 82,
106153k(1975).

(1450) M. Gibaldi and B. Grundhofer, Clin. Pharmacol. Ther., 18,
457(1975).

(1451) F. Meyer and J. Ziegenmeyer, Dtsch. Apoth.-Ztg. 114,
1407(1974); through Chem. Abstr., 82, 25564t(1975).

(1452) L. F. Prescott, Handb. Exp. Pharmakol., 28, 234(1975);
through Chem. Abstr., 83, 141605b(1975).

(1453) M. Bartolome, Av. Ter. 6,119(1975), through Chem. Abstr.,
83, 197722e(1975).

(1454) L. F. Prescott, Clin. North Am., 58, 907(1974); through
Chem. Abstr., 82, 10934q(1975).

(1455) G. E. Schumacher, Am. J. Hosp. Pharm., 32, 839(1975).

(1456) L. Z. Benet, Princ. Tech. Hum. Res. Ther., 3, 9(1974);
through Chem. Abstr., 82, 149072a(1975).

(1457) A.Danek, Farm. Pol., 31,267(1975); through Chem. Abstr.,
83, 108009n(1975).

(1458) R. E. Notari, Pharm. Weekbl.,
Chem. Abstr., 83, 108056a(1975).

(1459) W. J. O’Reilly, Aust. J. Pharm. Sci., 3, 46(1974); through
Chem. Abstr., 82, 51167k(1975). .

(1460) D. H. Sorby, Rev. Mex. Cienc. Farm., 5,49(1974); through
Chem. Abstr., 82, 132676¢(1975).

(1461) V. Vibhuti, Pharmastudent, 16, 46(1972).

(1462) dJ. B. Stenlake, Analyst(London), 99, 824(1974); through
Chem. Abstr., 82, 129187p(1975).

(1463) V. F. Smolen, H. K. Murdock, W. P. Stoltman, J. W.
Clevenger, L. W. Combs, and F. J. Williams, J. Clin. Pharmacol., 15,
734(1975).

(1464) C. MacLeod, H. Rabin, R. Ogilvie, J. Ruedy, M. Caron, D.
Zarowny, and R. Q. Davies, Can. Med. Assoc. J., 111, 341(1974);
through Chem. Abstr., 82, 51743v(1975).

(1465) L. Gottschalk, R. Biener, and E. Dinova, Res. Commun.

110, 625(1975); through

Chem. Pathol. Pharmacol., 8,697(1974); through Chem. Abstr., 82,

68w(1975).

(1466) 1. Arias, M. Llabres, and R. Cadorniga, Cienc. Ind. Farm.,
7,94(1975); through Chem. Abstr., 83, 103212p(1975).

(1467) P. Mannisto and J. Tuomisto, Farm. Aikak., 84, 15(1975);
through Chem. Abstr., 83, 1683911(1975).

(1468) P. Mannisto, J. Tomisto, and I. Saario, ibid., 84, 9(1975);
through Chem. Abstr., 83, 168390q(1975).

(1469) T. Dimmling and O. Vanderbeke, Med. Klin., 70, 27(1975);
through Chem. Abstr., 82, 132755¢(1975).

(1470) S.Ishiyama, 1. Nakayama, H. Iwamoto, S. Iwai, M. Takatori,
T. Kawabe, H. Kawamura, H. Mizutari, and K. Shibata, Chemo-
therapy, 22,1301(1974); through Chem. Abstr., 83, 92910r(1975).

(1471) A.Pecoud, P. Donzel, and J. L. Schelling, Clin. Pharmacol.
Ther., 17, 469(1975).

(1472) E. Suzuki, K. Doi, T. Kondo, H. Matsui, and H. Sezakl,
Chem. Pharm. Bull., 23, 899(1975).

(1473) R.A. O’Reilly, Ann. Intern. Med., 81, 337(1974); through
Chem. Abstr., 82, 389b(1975).

(1474) G. P. Lewis and W. J. Jusko, Clin. Pharmacol. Ther., 18,
475(1975).

(1475) M. Preti, U. Cornelli, and C. Carpi, Boll. Chim. Farm., 113,
645(1974); through Chem. Abstr., 83, 48132k(1975).

(1476) J. Adir, Isr. Pharm. J., 17,19(1974); through Chem. Abstr.,
82, 103041m(1975).

(1477) D. Vaughan and A. Trainor, J. Pharmacokinet. Biopharm.,
3, 203(1975).

{1478) H. Engberg-Pedersen, Antimicrob. Ag. Chemother., 6,

554(1974); through Chem. A&str., 82, 51301z(1975).

(1479) Y. Dormard and J. C. Levron, Therapie, 30, 21(1975);
through Chem. Abstr., 83, 71421n(1975).

(1480) J. P. Devissaguet and R. Le Verge, ibid., 30, 7(1975);
through Chem. Abstr., 83, 22228w(1975).

(1481) V. S. Vaidhyanathan, J. Pharm. Sci., 64, 88(1975).

(1482) Ibid., 64, 92(1975).

(1483) J. G. Wagner, J. Pharmacokinet. Biopharm. 3, 51(1975).

(1484) Ibid., 3,457(1975).

(1485) A. P. Lemberger, J. Pharmacokinet. Biopharm., 3,
219(1975).

(1486) T. L. Lincoln, J. F. Gross, and P. A. Harris, Proc. Annu.
Conf. Eng. Med. Biol., 16, 254(1974); through Chem. Abstr., 82,
68016h(1975).

(1487) W. Mueller-Schauuenburg, Eur. J. Clin. Pharmacol., 6,
203(1973); through Chem. Abstr., 82, 68020e(1975).

(1488) P. G. Welling, W. A. Craig, and C. M. Kunin, Clin. Phar-
macol. Ther., 18, 45(1975).

(1489) D. H. Sorby, Rev. Mex. Cienc. Farm., 5,33(1974); through
Chem. Abstr., 82, 132674a(1975).

(1490) S. Lindgren, Sven. Farm. Tidskr., 78, 813(1974); through
Chem. Abstr., 82, 11867w(1975).

(1491) C. Regamey and F. A. Waldvogel, Pathol.-Biol, 22,
795(1974); through Chem. Abstr., 82, 118466m(1975).

(1492) B. E. Cabana and L. W. Dittert, J. Pharmacokinet. Bio-
pharm., 3, 143(1975).

(1493) H. M. Von Hattingberg, Arzneim.-Forsch., 25, 1126(1975);
through Chem. Abstr., 83, 157612n(1975).

(1494) D. G. Shand, J. R. Mitchell, and J. A. Oates, Handb. Exp.
Pharmakol., 28, 272(1975); through Chem. Abstr., 83,
157587h(1975).

(1495) V. A. Filov, Farmakol. Toksikol., 37, 490(1974); through
Chem. Abstr., 83, 157575¢(1975).

(1496) B. R. Hajratwala, Pharm. J. N. Z., 36, 19(1974); through
Chem. Abstr., 82,67963¢(1975).

(1497) R. E. Notari, Pharm. Weekbl.,
LChem. Abstr., 83, 108056a(1975).

(1498) C. Heusghem and P. A. Delwaide, Med. Hyg., 32,
1276(1974); through Chem. Abstr., 82, 67975h(1975).

(1499) W. J. O’Reilly, Aust. J. Pharm., 55, 297(1974); through
Chem. Abstr., 82,17d(1975).

(1500) S. Riegelman, Princ. Tech. Hum. Res. Ther., 3, 25(1974);
through Chem. Abstr., 82, 149073b(1975).

(1501) N. Matussek and W. Greil, Arzneim.-Forsch., 25,
1178(1975); through Chem. Abstr., 83, 141647s(1975).

(1502) W. Rupp, ibid., 25,1148(1975); through Chem. Abstr., 83,
141645q(1975).

(1503) G. R. Bourne and T. Taylor, Proc. Soc. Anal. Chem., 11,
225(1974); through Chem. Abstr., 82, 164559h(1975).

(1504) L. Dettli, Pharmacol. Pharmacokinet., 1974, 69.

(1505) D. D. Breimer and R. F. Rekker, Chem. Weekbl., 70
F10(1974); through Chem. Abstr., 82, 38357¢(1975).

(1506) H. Koch, Oesterr. Apoth.-Ztg., 27, 510(1973); through
Chem. Abstr., 82, 106084p(1975).

(1507) Ibid., 27, 853(1973); through Chem. Abstr., 82,
106083n(1975).

(1508) V. A. Filov, Itogi Nauki Tekh. Farmakol., Khimioter.,
Sredstva Toksikol.,, 5, 9(1973); through Chem. Abstr., 82,
67973£(1975).

(1509) V.N. Solov’ev, ibid., 5,81(1973); through Chem. Abstr., 82,
51210u(1975). .

(1510) R. Haasis, D. Larbig, and K. O. Klenk, Klin. Wochenschr.,
53, 529(1975); through Chem. Abstr., 83, 108123v(1975).

(1511) J. D. Coltart, H. G. Gullner, M. Billingham, R. H. Goldman,
E. B. Stinson, M. S. Kalman, and D. C. Harrison, Br. Med. J., 4,
733(1974); through Chem. Abstr., 83, 207m(1975).

(1512) C. G. Oliver, R. Taxman, and R. Frederickson, Symp.
Digitalis, 1973, 336; through Chem. Abstr., 83, 203g(1975).

(1513) A. Redfors, A. Bertler, and H. Schueller, ibid., 1973, 265;
through Chem. Abstr., 83, 835q(1975).

(1514) L. Storstein, ibid., 1973, 239; through Chem. Abstr., 82,
132751y(1975).

(1515) V. Manninen,A. Eisalo, A. Apajalahti, and A. Heino, ibid.,
1973, 329; through Chem. Abstr., 82, 132752z(1975).

(1516) F. 1. Marcus, ibid., 1973, 112; through Chem. Abstr., 83,
312(1975).

(1517) K. Gjerdrum, ibid., 1973, 103; through Chem. Abstr., 83,

110, 625(1975); through

Vol. 65, No. 8, August 1976 / 1135



30y(1975).

(1518) D. A. Chamberlain, :bid., 1973, 361, through Chem. Abstr.,
83, 371(1975).

(1519) Ibid., 1973, 277; through Chem. Abstr., 83, 36e(1975).

(1520) Ibid., 1973, 262; through Chem. Abstr., 83, 35d(1975).

(1521) F. 1. Marcus, Am. J. Med., 58, 452(1975); through Chem.
Abstr., 83, 83t(1975).

(1522) U. Abshagen, H. Rennekamp, R. Kuechler, and N. Reit-
brock, Eur. J. Clin. Pharmacol., 7,177(1974); through Chem. Abstr.,
83, 211h(1975).

(1523) E. Steiness, Symp. Digitalis, 1973, 178; through Chem.
Abstr., 83, 201e(1975).

(1524) L. Storstein, Clin. Pharmacol. Ther., 17, 313(1975); through
Chem. Abstr., 83, 90589q(1975).

(1525) J. E. Doherty, Symp. Digitalis, 1973, 419; through Chem.
Abstr., 82, 149070y(1975).

(1526) O. Storstein, ibid., 1973, 410; through Chem. Abstr., 83,
40b(1975).

(1527) R.Selden and T. W. Smith, ibid., 1973, 396; through Chem.
Abstr., 83, 38g(1975).

(1528) B. Beermann, ibid., 1973, 404; through Chem. Abstr., 83,
39h(1975). i

(1529) D. S. Lukas, ibid.,
833n(1975).

(1530) H.Luellman and T. Peters, ibid., 1973, 210; through Chem.
Abstr., 83, 33b(1975).

(1531) P.F.Binnion and M. McDermott, ibid., 1973, 366; through
Chem. Abstr., 82, 132754b(1975).

(1532) J. Koup, W. Jusko, C. Elwood, and R. Kohli, Clin. Phar-
macol. Ther., 18,9(1975).

(1533) L. Storstein, ibid., 17, 313(1975).

(1534) D. H. Huffman, ibid., 17, 310(1975).

(1535) J. Koup, D. Greenblatt, W. Jusko, T. Smith, and J. Koch-
Weser, J. Pharmacokinet. Biopharm., 3, 181(1975).

(1536) W. Zilly, E. Richter, and N. Rietbrock, Clin. Pharmacol.
Ther., 17, 302(1975).

(1537) H. Halkin, L. B. Sheiner, C. C. Peck, and K. L. Melmon,
ibid., 17, 385(1975).

(1538) U. Peters, T. U. Hausamen, and F. Grosse-Brockhoff, Dtsch.
Med. Wochenschr., 99, 2381(1974); through Chem. Abstr., 83
37892g(1975).

(1539) G. G. Belz and H. Nuebling, Klin. Wochenschr., 53,
543(1975); through Chem. Abstr., 83, 108124w(1975).

(1540) G.G.Belzand U.R. Kleeberg, ibid., 53,491(1975); through
Chem. Abstr., 83, 108131w(1975).

(1541) A. J. Windorfer, W. Pringsheim, R. Gaedeke, and G.
Schumacher, Kinderhelikunde, 118, 207(1974); through Chem.
Abstr., 83,92916x(1975).

(1542) L. Storstein, Symp. Digitalis, 1973, 158; through Chem.
Abstr., 83, 834p(1975).

(1543) L. Nyberg, K. E. Andersson, and A. Bertler, Acta Pharm.
Suec., 11, 459(1974); through Chem. Abstr., 83, 92883j(1975).

(1544) L. K. Garrettson and W. J. Jusko, Clin. Pharmacol. Ther.,
17, 481(1975).

(1545) A.d.Sedman, Diss. Abstr. Int., 35, 5351-B(1975).

(1546) P. K. Wilkinson, ibid., 36, 2735-B(1975).

(1547) K.Overoe, L. F. Gram, and V. Hansen, Eur. J. Clin. Phar-
macol., 8, 343(1975); through Chem. Abstr., 83, 141738x(1975).

(1548) L. F. Gram and K. F. Overo, Clin. Pharmacol. Ther., 18,
305(1975).

(1549) E.Ohnhaus and P. Spring, J. Pharmacokinet. Biopharm.,
3, 171(1975).

(1550) L. Lund, G. Alvan, A. Berlin, and B. Alexanderson, Eur. J.
Clin. Pharmacol., 7, 81(1974); through Chem. Abstr., 82,
164667s(1975).

(1551) J. W. Estes, Curr. Ther. Res., Clin. Exp.,
through Chem. Abstr., 83, 108128a(1975)

(1552) S. M. Pond, G. G. Graham, D. N. Wade, and G. Sudlow,
Aust. N. Z. J. Med., 5, 324(1975); through Chem. Abstr., 83,
188168b(1975).

1973, 84; through Chem. Abstr., 83,

18, 45(1975);

(1553) T. P. Gibson, D. T. Lowenthal, H. A. Nelson, and W, A,

Briggs, Clin. Pharmacol. Ther., 17, 321(1975).
(1554) C. A. Shively and E. S. Vesell, ibid., 18, 413(1975).
(1555) W. L. Chiou, J. Pharm. Sci., 64, 1734¢1915).

(1556) G. Levy, N. Khana, D. M. Soda, O. Tsuzuki and L. Stern,

Pediatrics, 55, 818(1975); through Chem. Abstr., 83, 90638e(1975).

(1557) N. Gupta, E. Sarkissian, and H. E. Paulus, Clin. Pharmacol.

1136 / Journal of Pharmaceutical Sciences

Ther., 18, 350(1975).

(1558) R. D. Smith, A. Polk, J. Diamond, B. J. Burns, and T.
Herczeg, Xenobiotica, 4, 383(1974); through Chem. Abstr., 82
252629t(1975).

(1559) B. L. Kamath, Diss. Abstr. Int., 36, 1156-B(1975).

(1560) B. H. Dvorchik, Clin. Pharmacol. Ther., 18, 259(1975).

(1561) R. M. Welch, R. L. DeAngelis, M. Wingfield, and T. W.
Farmer, ibid., 18, 249(1975).

(1562) R. Resnick, ibid., 18, 180(1975).

(1563) E. Anggard, L. M. Gunne, J. Holmstrand, R. E. McMahon,
C. G. Sandberg, and H. Sullivan, ibid., 17, 258(1975).

(1564) A. E. Pflug, M. E. Lindop, and C. Wilkerson, ibid., 17,
21(1975).

(1565) B. Berkowitz, S. Ngai, J. Yang, J. Hempstead, and S.
Spector, ibid., 7,629(1975).

(1566) E. J. Cone, C. Gorodetzky, and S. Y. Yeh, Drug. Metab.
Dispos., 2, 506(1974); through Chem. Abstr., 82, 118747v(1975).

(1567) P. A.Harris and J. F. Gross, Cancer Chemother. Rep., Part
1, 59, 819(1975); through Chem. Abstr., 83, 141709p(1975).

(1568) F. A. Chrzanowski, Diss. Abstr. Int., 36, 1658-B (1975).

(1569) F.Quattrocchi, G. Bressard, C. Advenier, J. Fourneret, and
P. Fabiani, Ann. Falsif. Expert. Chim., 67, 11(1974); through Chem.
Abstr., 83, 71399m(1975).

(1570) J. Jenne, H. Nagasawa, R. McHugh, F. MacDonald, and E.
Wyse, Life Sci., 17, 195(1975); through Chem. Abstr., 83,
15766q(1975).

(1571) J. Kampmann and L. Skovsted, Acta Pharmacol. Toxicol.,
35, 361(1974); through Chem. Abstr., 82, 51326m(1975).

(1572) D. 8. Sitar and D. B. Hunninghake, J. Clin. Endocrinol.
Metab., 40, 26(1975); through Chem. Abstr., 83, 92848b(1975).

(1573) W. A. Cressman, J. R. J. Bianchine, V. B. Slotnick, P. C.
Johnson, and J. Plostnieks, Eur. J. Clin. Pharmacol., 7, 99(1974);
through Chem. Abstr., 164669u(1975).

(1574) J. Houston and G. Levy, Nature, 255, 78(1975); through
Chem. Abstr., 83, 126010k(1975).

(1575) A.Cammarata, J. Smith, and N. P. Willett, /. Pharm. Sci.,
64, 1325(1975).

(1576) J.Ader, D. A. Blake, and G. M. Mergner, J. Clin. Pharma-
col., 15,760(1975).

(1577) R.Levy, W. Pitlick, A. Troupin, J. Green, and J. Neal, Clin.
Pharmacol. Ther., 17, 657(1975).

(1578) M. D. Rawlins, P. Collste, I. Bertilsson, and L. Palmer, Eur.
J. Clin. Pharmacol.,, 8, 91(1975); through Chem. Abstr., 83,
37455s(1975).

(1579) M. Eichelbaum, K. Ekbom, L. Bertilsson, V. A. Ringberger,
and A. Rane, ibid., 8, 337(1975); through Chem. Abstr.,, 83,
141740s(1975).

(1580) M. F. Michel, Ned. Tijdschr. Geneeskd., 118, 1508(1974);
through Chem. Abstr., 82, 51302a(1975).

(1581) K. Hellstrom, A. Rosen, and A. Swahn, Clin. Pharmacol.
Ther., 16, 826(1974); through Chem. Abstr., 82, 68064x(1975).

(1582) B. E Cabana, D. R. Van Harken, G. H. Hottendorf, J. T.
Doluisio, W. O. Griffen, Jr., D. W. A. Bourne, and L. W. Dittert, J.
Pharmacokinet. Biopharm., 3, 419(1975).

(1583) C. H. Nightingale, D. S. Greene, and R. Quintiliana, J.
Pharm. Sci., 64, 1899(1975).

(1584) G. E. Schumacher, J. Clin. Pharmacol., 15, 656(1975).

(1585) B. Duhm, W. Maul, H. Medenwald, K. Patzschke, J.
Puetter, and L. A. Wegner, Postgrad. Med. J. Suppl., 500, 13(1974);
through Chem. Abstr., 82, 25601¢(1975).

(1586) H. Notle and H. Buettner, Chemotherapy, 20, 321(1974);
through Chem. Abstr., 82, 51282u(1975).

(1587) L. F. Chasseaud, W. H. Down, and R. K. Grundy, Eur. J.
Clin. Pharmacol., 8, 157(1975); through Chem. Abstr., 83,
71433t(1975).

(1588) J. T. Wilson, Acta Pharm. Suec.,
Chem. Abstr., 83,193d(1975).

(1589) L. E. Hare, K. C. Yeh, C. A. Ditzler, F. G. McMahon, and .
D. E. Duggan, Clin. Pharmacol. Ther., 18, 330(1975).

(1590) K. Albert, M. Hallmark, E. Sakmar, D. Weidler, and J.
Wagner, J. Pharmacokinet. Biopharm., 3, 159(1975).

(1591) W. L. Chiou, tbid., 3, 193(1975).

(1592) M. Selley, dJ. Glass E. Triggs, and J. Thomas, Clin. Phar-
macol. Ther., 17, 599(1975).

(1593) D. Alkalay, L. Khemani, W. E. Wagner, Jr., and M. F.
Bartlett, JJ. Clin. Pharmacol., 15, 446(1975).

(1594) W. L. Chiou, ibid., 15, 427(1975).

11, 651(1974); through



(1595) H. G. Boxenbaum, 1. Bekersky, V. Mattaliano, and S. A.
Kaplan, J. Pharmacokinet. Biopharm., 3, 443(1975).

(1596) E.d. Triggs and R. L. Nation, ibid., 3, 387(1975).

(1597) A. Rane, J. Pediatr., 85, 543(1974).

(1598) B. Jalling, L. O, Boreus, N. Kallberg, and S. Agurell, Eur.
J. Clin. Pharmacol.,, 6, 234(1973); through Chem. Abstr., 82,
98272e(1975).

(1599) W. U. Brown, G. C. Bell, A. O. Luire, J. B. Weiss, J. W.
Scanlon, and M. H. Alper, Anesthesiology, 42, 698(1975); through
Chem. Abstr., 83, 108122u(1975).

(1600) D. H. Lawson, A. K. Henderson, and R. R. McGeachy,
Postgrad. Med. J., 50, 500(1974); through Chem. Abstr., 82,
72t(1975).

(1601) P. Welling, W. Craig, and C. Kunin, Clin. Pharmacol. Ther.,
18, 45(1975).

(1602) J. Edelson, J. F. Douglas, B. J. Ludwig, E. B. Schuster, and
S. Shahinian, J. Pharm. Sci., 64, 1316(1975).

(1603) J. Mosser, M. Trouilloud, V. Vergely, and F. Fauran, Bull.
Liaison, Groupe Polyphenols, 5, 12(1974); through Chem. Abstr., 83,
37307v(1975).

(1604) J. P. Wistrand, Pharmacol. Pharmacokinet., 1974, 191;
through Chem. Abstr., 82, 164592p(1975).

(1605) G. G. Belz, M. Stauch, and G. Rudofsky, Eur. J. Clin.
Pharmacol., 7, 95(1974); through Chem. Abstr., 82, 164668t(1975).

(1606) E. A. Rudzit,A. M. Bespalov, L. L. Lisitsa, and R. F. Tagirov,
Nov. Antibakterinal’nye Prep., 1974, 9; through Chem. Abstr., 83,
141725r(1975).

(1607) C.Lin and S. Symchowicz, Drug Metab. Rev., 4, 75(1975);
through Chem. Abstr., 83, 141624g(1975).

(1608) L. Friedrich, Therapiewoche, 25, 3720(1975); through
Chem. Abstr., 83,141574r(1975)..

(1609) A. Forsman, E. Martensson, G. Nyberg, and R. Oehman,
Naunyn-Schmiedeberg’s Arch. Pharmacol., 286, 113(1974); through
Chem. Abstr., 82, 132701g(1975).

(1610) Y. S. Bakhle and J. R. Vane, Physiol. Rev., 54, 1007(1974);
through Chem. Abstr., 82, 10932n(1975).

(1611) A. Feingold, Introd. Pract. Anesth., 1974, 122; through
Chem. Abstr., 82, 118658s(1975).

(1612) D. K. Banerjee, G. A. Ellard, P. T. Gammon, and M. F. R.
Waters, Am. J. Trop. Med. Hyg., 23, 1110(1974); through Chem.
Abstr., 82, 25605g(1975).

(1613) L. Levy, ibid., 23, 1097(1974); through Chem. Abstr., 82,
25604£(1975).

(1614) R. Gugler, L. Kreis, and H. J. Dengler, Arzneim.-Forsch.,
25, 1067(1975); through Chem. Abstr., 83, 126039h(1975).

(1615) F:Jane and E. Puigdellivol, Cienc. Ind. Farm., 5, 224(1973);
through Chem. Abstr., 82, 106079r(1975).

(1616) M. Ehrnebo, Acta Pharm. Suec., 11, 655(1974); through
Chem. Abstr., 83, 11t(1975).

(1617) S. Qie, D. T. Lowenthal, W. A. Briggs, and G. Levy, Clin.
Pharmacol. Ther., 18, 680(1975).

(1618) W. Rupp, Scott. Med. J., 19, 5(1975); through Chem. Abstr.,
82, 106023t(1975).

(1619) D.B. Campbell and E. M. Phillips, Eur. J. Clin. Pharmacol.,
7, 407(1974); through Chem. Abstr., 82, 14949q(1975).

(1620) H. Franz, R. Urbanczik, K. Stoll, and U. Mueller, Prax.
Pneumol., 28, 605(1974); through Chem. Abstr., 82, 149148¢(1975).

(1621) W. Lintz, W. Berger, W. Aenishaenslin, V. Kutova, C.
Baerlocher, J. P. Kapp, and R. Bechmann, Eur. J. Clin. Pharmacol.,
7, 433(1974); through Chem. Abstr., 82, 149157g(1975).

(1622) N. L. Chabria, Proc. Asia Oceania Congr. Endocrinol., 5th,
2, 432(1974); through Chem. Abstr., 83, 1259284(1975).

(1623) M. Rowland, S. B. Matin, J. Thiessen, and J. Karam, Drug.
Interact., 1974, 199; through Chem. Abstr., 82, 38325r(1975).

(1624) H. Sauer, Therapiewoche, 25, 7167(1975); through Chem.
Abstr., 83, 65p(1975).

(1625) F. Markwardt, M. Richter, and G. Vogel, Zentralbl. Pharm.
Pharmakother. Laboratoriumdsiagn., 118, 787(1974); through Chem.
Abstr., 82, 26115j(1975).

(1626) T. Blaschke, P. Meffin, K. Melmon, and M. Rowland, Ciin.
Pharmacol. Ther., 17, 685(1975).

(1627) J. W. Estes and P. F. Poulin, Thromb. Diath. Haemorrh.,
33, 26(1975); through Chem. Abstr., 83, 71218b(1975).

(1628) G. Pepe and N. Frascolla, Rass. Med. Sper., 21, 49(1974);
through Chem. Abstr., 83, 212j(1974).

(1629) G. Acocella, L. Bonollo, M. Mainardi, P. Margaroli, and F.
B. Nicolis, Tijdschr. Gastro-Enterol., 17, 151(1974); through Chem.

Abstr., 82, 106582d(1975).

(1630) W. Brumfitt, J. Kosmidis, J. M. T. Hamilton-Miller, and
J. N. G. Gilchrist, Antimicrob. Ag. Chemother., 6, 290(1974); through
Chem. Abstr., 82, 68402f(1975).

(1631) H. Lode, S. Gerbert, and A. Hendrischk, Chemotherapy,
21, 19(1974); through Chem. Abstr., 83, 93345x(1975).

(1632) M. W. von Schach, Opusc. Med., Suppl., 33, 5(1974);
through Chem. Abstr., 82, 67941u(1975).

(1633) R. N. Brogden, T. M. Speight, and G. S. Avery, Drugs, 9,
251(1975); through Chem. Abstr., 83, 108015m(1975).

(1634) Ibid., 7, 326(1974); through Chem. Abstr., 82,
51181k(1975).

(1635) J.T. Clarke, R. D. Libke, E. D. Ralph, R. P. Luthy, and W.
M. Kirby, Antimicrob. Ag. Chemother., 6,729(1974); through Chem.
Abstr., 82,118742q(1975).

(1636) W. H. Pitlick, Diss. Abstr. Int., 36, 2734-B(1975).

(1637) D. J. Greenblatt, R. I. Shader, and J. Koch-Weser, Dis.
Nerv. Syst., 36, 6(1975); through Chem. Abstr., 83, 7132f(1975).

(1638) T. Lincoln and E. J. Freireich, Recent Results Cancer Res.,
49, 103(1974); through Chem. Abstr., 82, 118512(1975).

(1639) K. Hiramori, S. Takahashi, Y. Matsumoto, T. Honda, M.
Kondo, T. Hosoda, and K. Kirosawa, Horumon To Rinsho, 23,
489(1975); through Chem. Abstr., 83, 108087m(1975).

(1640) G. G. Belz, Klin. Wochenschr., 52, 749(1974); through
Chem. Abstr., 82, 380s(1975).

(1641) R. A. Ouvrier, Aust. N. Z. J. Med., 4, 524(1974); through
Chem. Abstr., 82, 679462(1975).

(1642) H. Shindo, K. Kawai, K. Fukuda, M. Matsumura, K. Ta-
naka, M. Tanaka, and T. Yokota, Proc. Symp. Drug Metab. Action,
5th, 1973, 49; through Chem. Abstr., 83, 90593m(1975).

(1643) S.F. Cooper, R. Dugal, J. M. Albert, and M. Bertrand, Clin.
Pharmacol. Ther., 18, 325(1975).

(1644) A. Tatematsu, T. Nadai, M. Kume, and S. Hoshika, Oyo,
Yakuri, 9, 195(1975); through Chem. Abstr., 83, 108106s(1975).

(1645) L. R. Fare, P. Actor, C. Sachs, L. Phillips, M. Joloza, J. F.
Pauls, and J. A. Weisbach, Antimicrob. Ag. Chemother., 6,150(1974);
through Chem. Abstr., 82, 25603e(1975).

(1646) V. T. Oliverio, Handb. Exp. Pharmakol., 38, 229(1974);
through Chem. Abstr., 83, 19b(1975).

(1647) H. J. Wallner and A. Schmiedel, Muench. Med. Woch-
enschr., 117, 349(1975); through Chem. Abstr., 83, 222n(1975).

(1648) A. Bertler, A. Gustafson, P. Ohlin, M. Monti, and A. Refors,
Symp. Digitalis, 1973, 300; through Chem. Abstr., 83, 836r(1975).

(1649) S. Tsutsumi, Y. Sakamoto, and S. Digoh, Repura, 43,
1(1974); through Chem. Abstr., 82, 51151a(1975).

(1650) H. Kutt and J. K. Penry, Arch. Neurol., 31, 283(1974);
through Chem. Abstr., 82, 51185q(1975).

(1651) T. Sargent, D. A. Kalbhen, A. T. Shuigin, G. Braum, H.
Stauffer, and N. Kusubov, Neuropharmacology, 14, 165(1975);
through Chem. Abstr., 83, 22224s(1975).

(1652) B. Baguley and E. M. Falkenhaug, Eur. J. Cancer, 11,
43(1975); through Chem. Abstr., 83, 2203j(1975).

(1653) M. Linnoila, K. Korttila, and M. J. Mattila, Acta Phar-
macol. Toxicol., 36, 181(1975); through Chem. Abstr., 83,
22184d(1975).

(1654) D. Comar, M. Maziere, and C. Raynaud, Report, 1974, 2680;
through Chem. Abstr., 83, 108100k(1975).

(1655) W. Riess, L. Dubey, E. W. Fuenfgeld, P. Imhof, H. Huer-
zeler, N. Matussek, T. G. Rajagopalan, F. Raschdorf, and G. Schmid,
J. Int. Med. Res., 8, 16(1975); through Chem. Abstr.,, 83,
108126y(1975).

(1656) G. Peiker, A. Traeger, H. Hoeschel, A. Bonow, and U.
Hertel, Zentralbl. Gyanekol., 97, 612(1975); through Chem. Abstr.,
83, 108133y(1975).

(1657) R. N. Brogden, T. M. Speight, and G. S. Avery, Drugs, 9,
88(1975); through Chem. Abstr., 83, 10795u(1975).

(1658) G. Motta and R. Malberti, Farmaco, Ed. Prat., 30,
357(1975); through Chem. Abstr., 83, 108007k(1975).

(1659) R. Kaiko and C. Inturrisi, Clin. Pharmacol. Ther., 18,
96(1975).

(1660) B. Mueller and H. Noeschel, Zentralbl. Gynaekol., 97,
601(1975); through Chem. Abstr., 83, 108132x(1975).

(1661) D. E. Drayer, Med. Clin. North Am., 58, 927(1974); through
Chem. Abstr., 82, 10936s(1975).

(1662) S.Feldman, ibid., 58,917(1974); through Chem. Abstr., 82,

"10935r(1975).

(1663) S. C. Glauser, ibid., 58, 945(1974); through Chem. Abstr.,

Vol. 65, No. 8, August 1976 / 1137



82, 10937t(1975).

(1664) A.S. Nies, ibid., 58,965(1974); through Chem. Abstr., 82,
10939v(1975).

(1665) J. E. Mrochek, S. Katz, W. H. Christie, and S. R. Dinsmore,
Clin. Chem., 20, 1086(1974); through Chem. Abstr., 82,
25624n(1974).

(1666) R. D. Smyth, A. Polk, J. Diamond, B. J. Burns, and T.
Herczeg, Xenobiotica, 4, 383(1974); through Chem. Abstr., 82,
25629t(1975).

(1667) R. Bergling, T. M. Jorndal, L. Oreland, W. Rapp, and S.
Wold, J. Clin. Pharmacol., 15, 178(1975).

(1668) F. Sjoqvist, Actea Pharm. Suec., 11, 661(1974); through
Chem. Abstr. 83, 12u(1975).

(1669) D. A. Chamberlain, Postgrad. Med. J. Suppl. 50, 29(1974);
through Chem. Abstr., 83, 89z2(1975).

(1670) R.E.McMahon, H. R. Sullivan, and S. . Due, Acta Pharm.
Suec., 11, 639(1974); through Chem. Abstr., 83, 19a(1975).

(1671) A.D. Tice, M. Barba, M. G. Bergeron, J. L. Brusch, and L.
Weinstein, Antimicrob. Ag. Chemother., 7, 168(1975); through Chem.
Abstr., 83, 189g(1975).

(1672) J. L. Chuningham and D. A. Price Evans, Eur. J. Clin.
Pharmacol., 7, 387(1974); through Chem. Abstr., 83, 853u(1975).

(1673) G. Motta and R. Malberti, Farmaco, Ed. Prat., 30,
357(1975); through Chem. Abstr., 83, 108007k (1975).

(1674) C. C. Porter, B. H. Arison, V. F. Gruber, D. C. Titus, and
W. J. A. Vandenheuvel, Drug Metab. Dispos., 3,189(1975); through
Chem. Abstr., 83, 71465e(1975).

(1675) T. N. Appleyard, A. Witt, R. E. Atkinson, and A. D. G.
Nicholas, Br. J. Anaesth., 46, 530(1974); through Chem. Abstr., 83,
90590h(1975).

(1676) F. B. Nicolis, G. Vuniva, L. Bonollo, L. Tenconi, and L.
Schiavetti, Int. J. Clin. Pharmacol, Ther. Toxicol., 10, 255(1974);
through Chem. Abstr., 82, 106586d(1975).

(1677) G. Molino and M. Milanese, J. Lab. Clin. Med., 85,
865(1975).

(1678) L. F. Prescott, Proc. Eur. Soc. Study Drug Toxic., 14,
49(1973); through Chem. Abstr., 83, 90516p(1975).

(1679) W. J. Jusko, ibid., 14, 9(1973); through Chem. Abstr.,83,
90488f(1975).

(1680) P. Pomarelli, Farmaco, Ed. Prat., 30, 257(1975); through
Chem. Abstr., 83, 90488f(1975).

(1681) O. Eriksson, H. Kjellman, A. Pibrant, and M. Schannong,
Eur. J. Clin. Pharmacol., 7, 375(1974); through Chem. Abstr., 83,
22193£(1975).

~ (1682) H. Deckart, H. Herzmann, H. Flentje, A. Blottner, and K.
D. Schwartz, Strahlentherapie, Sonderb., 74, 134(1975); through
Chem. Abstr., 83,22213n(1975).

(1683) P. M. Gros, H. J. Davi, L. F. Chasseaud, and D. R. Hawking,
Arzneim.-Forsch., 24, 1385(1974); through Chem. Abstr., 82,
38451d(1975).

(1684) A. P. Gilve, M. N. Koptelova, and E. A. Shafro, Byull. Eksp.
Biol. Med., 78, 59(1974); through Chem. Abstr., 82, 25649z(1975).

(1685) D.D.Breimer, H. L. M. Cox, and J. M. Van Rossum, Pharm.
Weekbl., 109, 1041(1974); through Chem. Abstr., 82, 64404k
(1975).

(1686) E. H. Wiseman, Med. Chem. Ser. Monogr., 13, 235(1974);
through Chem. Abstr., 82, 67982h(1975).

(1687) G. Houin, J. J. Thebault, P.D’Athis, J. P. Tillement, and
J. L. Beamont, Eur. J. Clin. Pharmacol., 8, 433(1975); through Chem.
Abstr., 83, 188127n(1975).

(1688) S.P. Gladkikh, L. A. Tentsova, V. M. Avakumov,and I. V.
Lement’eva, Farmatsiya, 23, 22(1974); through Chem. Abstr., 82,
2599p(1975).

(1689) H. M. Von Hattingberg, Monatsschr. Kinderheilkd., 123,
23(1975); through Chem. Abstr., 83, 22131j(1975).

(1690) J. M. Albores, H. E. Cammarota, J. M. Cosin, A. F. Gandolti,
M. S. Casares, O. J. Senet, and E. Correa de Araujo, Postgrad. Med.
J. Suppl., 50, 46(1974); through Chem. Abstr., 83, 71453z(1975).

(1691) J. W. Gorrod, Gerontol. Clin., 16, 30(1974); through Chem.
Abstr., 82,23¢(1975).

(1692) F. 1. Caird, ibid., 16, 68(1975); through Chem. Abstr., 82,
10933p(1975).

(1693) N. Monji, D. P. Bonner, Y. Hashimoto, and C. P. Schaffner,
J. Antibiot. (Tokyo), 28, 317(1975).

(1694) M. Belleville, J. C. Lechevin, A. Meynaud, M. Grand, and
L. Fontaine, Eur. J. Med. Chem.-Chim. Ther., 9, 543(1974); through
Chem. Abstr., 82, 132749d(1975).

1138 / Journal of Pharmaceutical Sciences

(1695) Y. Hinohara and S. Shigeo, Oyo Yakuri, 8, 417(1974);
through Chem. Abstr., 82, 68031j(1975).

(1696) N. Rietbrock, Bibl. Psychiatr., 151, 15(1975); through
Chem. Abstr., 83, 125966q(1975).

(1697) O. Borga and 1. Odar-Cederlof, Acta Pharm. Suec., 11,
653(1974); through Chem. Abstr., 83, 10s(1975).

(1698) K. S. Albert, M. R. Hallmark, E. Sakmar, D. J. Weidler, and
J. G. Wagner, Res. Commun. Chem. Pathol. Pharmacol., 9, 463(1974);
through Chem. Abstr., 82,149121r(1975).

(1699) M. M. Ghoneim, M. Delle, W. R. Wilson, and J. J. Ambre,
Anesthesiology, 43, 333(1975); through Chem. Abstr., 83,
188495f(1975).

(1700) G. Levy, Pharmacol. Pharmacokinet., 1974, 339; through
Chem. Abstr., 82, 164601r(1975).

(1701) K.J. Simons, R. H. Levy, R. E. Cutler, G. T. Christopher,
and A. Lindner, Res. Commun. Chem. Pathol. Pharmacol., 11,
173(1975); through Chem. Abstr., 83, 90640z(1975). ]

(1702) J. Strong, J. Dutcher, W. Lee, and A. Atkinson, J. Phar-
macokinet. Biopharm., 3, 223(1975).

(1703) C. Graffner, ibid., 3,69(1975).

(1704) H. Halkin, P. Meffin, K. Melmon, and M. Rowland, Clin.
Pharmacol. Ther., 17, 669(1975).

(1705) M. Kakemi, K. Masuda, M. Ueda, and T. Koizumi, Chem.
Pharm. Bull., 23, 736(1975).

(1708) J. Raaflaub and U. C. Dubach, Eur. J. Clin. Pharmacol.,
8, 261(1975); through Chem. Abstr., 83, 71435v(1975).

(1707) D.T. Lowenthal, W. A. Briggs, and G. Levy, J. Clin. Invest.,
54, 1221(1974); through Chem. Abstr., 82, 25648y(1975).

(1708) A.Soren,J. Clin. Pharmacol., 15, 173(1975).

(1709) J. N. T. Gilbert, J. W. Powell, and J. Templeton, J. Pharm.
Pharmacol., 27,923(1975).

(1710) D. D. Breimer, C. Honhoff, W. Zilly, E. Richter, and J. M.
van Rossum, J. Pharmacokinet. Biopharm., 3, 1(1975).

(1711) D. D. Breimer, W. Zilly, and*E. Richter, Clin. Pharmacol.
Ther., 18, 433(1975).

(1712) S. E. O’Donoghur-Ryan, IRCS Med. Sci., 3, 395(1975);
through Chem. Abstr., 83, 157688s(1975).

(1713) R.J. Owellen and C. A. Hartke, Cancer Res., 35,975(1975);
through Chem. Abstr., 83, 22208q(1975).

(1714) D. Chandrakant, D. Higby, J. Mattern, D. O. Halland, and
J. F. Grace, Clin. Pharmacol. Ther., 17, 36(1975).

(1715) N. O. Bodin, K. O. Borg, R. Johannson, H. Obianwu, and
R. Svenson, Acta Pharmacol. Toxicol., 35,261(1974); through Chem.
Abstr., 82, 25647x(1975).

(1718) C. Von Bahr, G. Alvan, M. Lind, B. Mellstrom, and F.

'Sjoqvist, Acta Pharm. Suec., 11, 649(1974); through Chem. Abstr.,

83, 192¢(1975).

(1717) D. G. McDevitt and D. G. Shand, Clin. Pharmacol. Ther.,
18, 708(1975).

(1718) J. Kampmann and L. Skovsted, Acta Pharmacol. Toxicol.,
37, 201(1975); through Chem. Abstr., 83, 172361y(1975).

(1719)- A. Karim, Angiology, 26, 85(1975); through Chem. Abstr.,
83, 37434j(1975).

(1720) E.D.Ralph,d.T.Clarke, R. D. Libke, R. P. Luthy, and M.
M. William, Anttmicrob. Ag. Chemother., 6, 631(1974); through
Chem. Abstr., 83, 92905t(1975).

(1721) K. D. Charalampous, P. Johnson, and V. Estevez, Mesor-
idazine, 35,494(1974); through Chem. Abstr., 82, 132715q(1975).

(1722) D. d. Greenblatt, R. I. Shader, and J. Koch-Weser, Am. J.
Psychiatry, 131, 1395(1974); through Chem. Abstr., 82,
10166s(1975).

(1723) U.Klotz, G. R. Avant, A. Hoyumpa, S. Schenker, and G. R.
Wilkinson, J. Clin. Invest., 55, 347(1975); through Chem. Abstr., 83,
92893n(1975).

(1724) J. Raaflaub, Experientia, 31, 557(1975); through Chem.
Abstr., 83, 71427u(1975).

(1725) G. Bastert, K. H. Wallhaeuser, K. Wernicke, and W. G.
Mueller, Z. Gerburtshilfe Perinatol., 177, 330(1973); through Chem.
Abstr., 83, 1881662(1975). .

(1726) C. Simon, V. Malerczyk, G. Zierott, K. Lehmann, and U.
Thiesen, Arzneim.-Forsch., 25,654(1975); through Chem. Abstr., 83,
22227v(1975).

(1727) K. Roholt, B. Nielsen, and E. Kristensen, Chemotherapy,
21, 146(1975); through Chem. Abstr., 83, 90644d(1975).

(1728) R.D. Libke, J. T. Clarke, E. D. Ralph, R. P. Luthy, and W.
M. M. Kirby, Clin. Pharmacol. Ther., 17,441(1975).

(1729) 1. Hansen, E. Jacobsen, and J. Weis, ibid., 17, 339(1975).



(1730) G. Bastert, K. Wernicke, W. G. Mueller, and H. Hebauf, Z.
Geburtshilfe Perinatol., 178, 164(1974); through Chem. Abstr., 83,
188164x(1975).

(1731) H. Lode, A. Hendrischk, and S. Gebert, Verh. Dtsch. Ges.
Inn. Med., 80, 1541(1974); through Chem. Abstr., 83, 875¢(1975).

(1732) J. M. Brogard, C. Brandt, M. Dorner, and A. Dammron,
Chemotherapy, 22, 1(1976); through Chem Abstr.,, 83,
172384h(1975).

(1733) G. E. Schumacher, Am. J. Hosp. Pharm., 32, 299(1975).

(1734) M. Reidenberg and E. Vesell, Clin. Pharmacol. Ther., 17,
650(1975).

(1735) F.J.E. Vajda, F. Williams, and D. S. Davies, Med. J. Aust.,
2, 64(1974); through Chem. Abstr., 82, 106089u(1975).

(1736) J. Pottier, M. Busigny, and J. P. Raynaud, Drug Metab.
Dispos., 3, 133(1975); through Chem. Abstr., 83, 71462b(1975).

(1737) J.R. Horn and D. L. Giusti, Drug. Intel. Clin. Pharm., 9,
180(1975).

(1738) P. T. Mannisto, J. Tuomisto, A. Jounela, and O. Penttila,
Acta Pharmacol. Toxicol., 36,353(1975); through Chem. Abstr., 83,
15554w(1975).

(1739) J.E. Baer, Clin. Pharmacol. Ther., 16,272(1974); through
Chem. Abstr., 82, 25615k(1975).

(1740) E. Schaumloeffel, Med. Welt, 25, 2008(1974); through
Chem. Abstr., 83, 92919a(1975).

(1741) D. E. Schwartz and F. Jeunet, Chemotherapy, 22, 19(1976);
through Chem. Abstr., 83, 188161u(1975).

(1742) A.Sundwall, J. Vessman, and B. Strindberg, Eur. J. Clin.
Pharmacol., 6, 191(1973); through Chem. Abstr., 82,
149123t(1975).

(1743) R. Gugler, W. Herold, and H. J. Dengler, ibid., 7, 17(1974);
through Chem. Abstr., 82, 149155e(1975).

(1744) H. Ebel, H. G. Classen, P. Marquardt, and M. Spaeth,
Muench. Med. Wochenschr., 117, 1243(1975); through Chem. Abstr.,
83, 126366f(1975).

(1745) D. E. Case and P. R. Reeves, Xenobiotica, 5, 113(1975);
through Chem. Abstr., 83, 108097q(1975).

(1746) A. Berlin, P. Belfrage, and R. Magno, Acta Pharm. Suec.,
11, 646(1974); through Chem. Abstr., 83, 191b(1975).

(1747) J. Kanto, L. Kangas, and T. Sirtola, Acta Pharmacol.
Toxicol., 36, 328(1975); through Chem. Abstr. 83, 194e(1975).

(1748) J. M. Christensen and S. Holfort, J. Pharm. Pharmacol.,
27, 538(1975); through Chem. Abstr., 83, 172791p(1975).

(1749) G. Alvan, O. Ericsson, S. Levander, and J. E. Lindgren, Eur.
J. Clin. Pharmacol., 7, 449(1974); through Chem. Abstr., 83,
847v(1975).

(1750) M. Rizzo, P. Biandrate, G. Tognoni, and P. L. Morselli, ibid.,
5, 226(1973); through Chem. Abstr., 82, 106564v(1975).

(1751) L. M. Allen and P. J. Creaven, Clin. Pharmacol. Ther., 17,
492(1975).

(1752) W. A. Pettinger, K. Keeton, M. Phil, and K. Tanaka, ibid.,
17, 146(1975).

(1753) d. M. Strong, D. E. Mayfield, A. J. Atkinson, C. B. Burris,
F.Raymond, and L. T. Lesile, ibid., 17, 184(1975).

(1754) R. J. Elin, E. S. Vesell, and S. M. Wolff, ibid., 17,
447(1975).

(1755) M. S. 8. Chow and R. A. Ronfeld, J. Clin. Pharmacol., 15,
405(1975).

(1756) C.C.Peck, A. N. Lewis, and B. E. Joyce, Ann. Trop. Med.
Farasitol., 69, 141(1975); through Chem. Abstr., 83, 90609w(1975).

(1757) D. Shen, M. Gibaldi, M. Throne, G. Bellward, R. Cun-
ningham, Z. Israili, P. Dayton, and J. McNay, Clin. Pharmacol. Ther.,
17, 363(1975).

(1758) G. Offermann, K. Schaefer, H. G. Grigoleit, and F. Dittmar,
Eur. J. Clin. Pharmacol., 8, 255(1975); through Chem. Abstr., 83,
71434u(1975).

(1759) B. A. Wood and A. M. Monro, Br. J. Vener. Dis., 51,

51(1975); through Chem. Abstr., 83, 71415p(1975).

(1760) M. E. Evans, G. M. Shenfield, N. Thomas, S. R. Walker, and
J. W. Paterson, Xenobiotica, 4,681(1974); through Chem. Abstr., 82,
132728w(1975).

(1761) R. G. Moore, E. J. Triggs, C. A. Shanks, and J. Thomas, Eur.
J. Clin. Pharmacol., 8, 353(1975); through Chem. Abstr., 83,
141739y(1975).

(1762) B. Alexanderson, ibid., 6, 44(1973); through Chem. Abstr.,
83, 92895¢(1975).

(1763) R. Gugler, D. W. Shoeman, D. H. Huffman, J. B. Cohlmia,
and D. L. Azarnoff, J. Clin. Invest., 55, 1182(1975); through Chem.
Abstr., 83, 37469z(1975).

(1764) D. Latos, C. Bryan, and W. Stone, Clin. Pharmacol. Ther.,
17, 692(1975).

(1765) K. McLeod, M. J. Watson, and M. D. Rawling, Br. J. An-
aesth., 47, 902(1975); through Chem. Abstr., 83, 201732¢(1975).

(1766) A. Whelton, S. D. Nightingale, G. G. Carter, L. S. Gordon,
H. H. Bryant, and W. G. Gordon, J. Infect. Dis., 132, 467(1975);
through Chem. Abstr., 83, 2017152(1975).

(1767) S. Carney, R. A. Butcher, J. K. Dawborn, and G. Pattison,
Clin. Exp. Pharmacol. Physiol., 1, 299(1974); through Chem. Abstr.,
83, 93342u(1975). .

(1768) H. Koehler, W. Kirch, D. Hoeffler, and P. Koeppe, Klin.
Wochenschr., 52, 1111(1974); through Chem. Abstr., 83,
92923x(1975).

(1769) J. Elfstrom and S. Lindgren, Eur. J. Clin. Pharmacol., 7,
467(1974); through Chem. Abstr., 83, 210g(1975).

(1770) A. Tacquet, B. Devulder, D. Cuvelier, J. Legros, M. G.
Gobert, and M. Franque, Postgrad. Med. J. Suppl., 50, 36(1974);
through Chem. Abstr., 83, 71450w(1975).

(1771) J. Traeger, J. Moskovchenko, J. C. Monier, and P. Zech,
ibid., 50, 39(1974); through Chem. Abstr., 83, 71451x(1975).

(1772) H. F. Von Oldershausen, H. P. Menz, I. Hartmann, H. J.
Bezler, R. Ilg, and G. C. Burck, ibid., 50, 44(1974); through Chem.

-Abstr., 83, 71452y(1975).

(1773) J. Schweiger and D. Renner, Verh. Dtsch. Ges. Inn. Med.,
80, 667(1974); through Chem. Abstr., 83, 869d(1975).

(1774) K. Lehmann and K. Merten, Int. J. Clin. Pharmacol., Ther.
Toxicol., 10, 292(1974); through Chem. Abstr., 83, 92921v(1975).

(1775) J. B. Eastwood and P. E. Gower, Postgrad. Med. J., 50,
710(1974); through Chem. Abstr., 82, 11871k(1975).

(1776) K. Collinsworth, J. Strong, A. Atkinson, R. Winkle, F.
Periroth, and D. Harrison, Clin. Pharmacol. Ther., 18, 53(1975).

(1777) E. Karlsson, P. Collste, and M. D. Rawlins, Eur. J. Clin.
Pharmacol., 7, 455(1974); through Chem. Abstr., 82,
149496s(1975).

(1778) J.L.Cunningham, M. F. Bullen, and D. A. P. Evans, ibid.,
7, 461(1974); through Chem. Abstr., 82, 149158h(1975).

(1779) J. M. Lesser, Z. H. Isralli, D. C. Davis, and P. G. Dayton,
Drug Metab. Dispos., 2, 351(1974); through Chem. Abstr., 82,
64s(1975).

(1780) M. H. N. Tattersall, J. E. Sodergren, S. K. Sengupta, D. H.
Trites, E. J. Modest, and E. Frei, Clin. Pharmacol. Ther., 17,
701(1975); through Chem. Abstr., 83, 71471d(1975).

(1781) T. P. Gibson, J. Matusi, E. Matusik, H. A. Nelson, J.

‘Wilkinson, and W. A. Briggs, ibid., 17, 395(1975); through Chem."

Abstr., 83, 71454a(1975).
(1782) M. M. Reidenberg, D. E. Drayer, M. Levy, and H. Warner,
tbid., 17,722(1975); through Chem. Abstr., 83, 90619z(1975).

ACEKNOWLEDGMENTS AND ADDRESSES

Received from the * Warner-Lambert Research Institute, Morris
Plains, NJ 07950, and *Stuart Pharmaceuticals, Wilmington, DE
19897

* T'o whom inquiries should be directed.

Vol. 65, No. 8, August 1976 / 1139





