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weight is more complex and may be due, in part, to the increased attrition of the larger 
heavier tablets when striking the baffles and the sides of the coating pan. 

The method has also been used to:- 
(a) assess the efficiency of new film coating formulations; 
(b) compare the coating efficiency of the side-vented perforated drum coating pan 

[Accelacota] with the Wurster air suspension technique; 
(c) assess the probable efficiency of entero-soluble films. 

Table 1 .  

Tablet characteristics 
Proportion of tablets 

Diameter Weight failing test 
(mm) (mg) Concavity Impressions % 

5 6.5 125 Normal - 
20 9.5 340 Normal - 

9.5 340 Normal + 40 
40 11.0 460 Normal - 

Apparent biological half-life values determined by administration of drug by methods other than 
rapid intravenous injection 
ROBERT E. NOTARI*, DALIA R. KAVALIUNAS AND HOWARD N. BOCKBRADER 
College of Pharmacy, Ohio State University, Columbus, Ohio 43210, U.S.A. 
Biological t& is commonly estimated from the negative slope ( B )  of a first-order plot for 
concentration of drug in blood using t i  = 0.693//3. The rate constant for loss from blood, 
ka (Notari, 1971), is rzlated to the apparent rate constant for loss from the body, Bspp,  

Reliable estimates are obtained if a drug administered by rapid intravenous injection (i.v. 
bolus) achieves a relatively constant value for the fraction of the total drug in the body 
that is contained in the central compartment, fc = P/(P + T). Using computer simulation, 
we have demonstrated cases wherein i.v. bolus administration yields adequate t) estimates 
but other modes of administration result in “apparent t+” values. The estimate by i.v. 
bolus was considered satisfactory if Bapp+p. Values were estimated for: (1) i.v. bolus (2) 
constant-rate i.v. infusion and (3) extravascular bolus with first-order absorption. A two- 
compartment model drug which achieves a constant fc by i.v. bolus may fail to achieve a 
constant fc value by the oral or i.m. route. “Apparent ti’’ values in such cases differ 
significantly from the correct values. 

Gibaldi & Weintraub (1971) have shown that the ta may be estimated from the plasma 
steady-state concentration, c, if the values for F and Vp are known. Perrier & Gibaldi 
(1973) showed that the average amount in the body during steady-state is equal to (C).(V,,, 
and the use of Vp may provide incorrect estimates. Since fc increases during i.v. infusion) 
the value for Bapp increases until steady state is achieved and 

by kzP = Bapp(P + T). 

Bss = kZlk,/(k,Z + kzd 
The BSs value can differ from B by several orders of magnitude. Our work on oxytetra- 
cycline in horses illustrates some of these effects (Notari, Powers & Paul, unpublished 
observations). 

Table 1. Half-life estimates for j3 = 0.109, tk = 6.36 h.” 

Mode fc k,fc Bapp (tth P P 

i.v. bolus 0.0529 0.109 0.109b 6.36b 
i.m. bolus variable 0.0532b 13.0b 

steady state 0.0954 0.197 0.1978 3.58 

a. Calculated from k,,, k,, and k, describing mean data for 6 horses. 
b. Experimentally observed. 

(*Visiting Prof., Dept. of Pharmacy, University of Aston, Birmingham, U.K.) 
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Bioavailability of the quaternary ammonium compound thiazinamium methylsulphate (Multergan) 
after oral and intramuscular administration 

Laboratory for Pharmaceutical and Analytical Chemistry, State University, Groningen, 8004, The 
Netherlands 
Thiazinamium methylsulphate is a phenothiazine derivative with a quaternary ammonium 
group and is used against bronchial asthma because of its anticholinergic and antihistamine 
properties. Although on the market since the early sixties, biopharmaceutic and pharma- 
cokinetic data on this drug are almost completely lacking (Multergan, Note technique, 1961). 

Because some recent clinical observations raised doubt about the efficacy of oral thiazi- 
namium therapy and because in general the absorption after oral administration of quater- 
nary ammonium compounds is poor, (Levine, Blair & Clark, 1955; Levine, 1966) we de- 
cided to study the bioavailability of the drug after oral and intramuscular administration 
in man. 

We first developed a sensitive and specific method for the determination of the drug in 
biological fluids. It is based on ion-pair extraction (Schill, Modin & Persson, 1965; Persson 
& Schill, 1966) with iodide as counter-ion, followed by gas-chromatography of the extract 
utilizing an alkali flame ionization detector, sensitive for nitrogen (Donike, Jaenicke & others, 
1970; Goudie & Burnett, 1973). The detection limit was 2 ng ml-l plasma, whereas accu- 
rate quantitation can be done at levels of 20 ng ml-l and up. Recovery was 83 % i 6.8 
s.d. (n = 17). 

Bioavailability studies were done in outpatients of the Clinic for Lung Diseases of the 
University Hospital. After intramuscular injection of 25 mg thiazinamium methylsulphate 
in 1 ml aqueous solution the drug is taken up in the blood very rapidly. Within 6 min a 
rather high maximum appears in the plasma-concentration-curve, followed by a rapid 
decline during the next 10-20 min. This portion of the curve resembles that of an intra- 
venous injection. Then a second maximum is reached between 20 and 30 min after injection, 
followed by a decline at a much slower rate. The shape of the latter part of the curve is 
more typical for an i.m. injection. These observations may be explained by the fact that 
the quaternary ammonium compound is very water-soluble, resulting in a rapid uptake by 
the bloodstream of at least part of the dose. It indicates that one has to be careful in 
establishing the i.m. dose of such compounds because the high plasma levels shortly after 
injection may cause unwanted side effects (tachycardia). 

Bioavailability studies after oral administration were done twice, with doses of 300 mg 
and 900 mg respectively (Multergan-forte tablets). Plasma levels were determined and the 
areas under the curve were compared with those after i.m. injection. In both cases (300 
and 900mg) the relative bioavailability after oral administration as compared to i.m. in- 
jection was only 2-3% (corrected for the dose). This indicates a rather poor and passive 
absorption process of the drug so that it may be difficult to establish an optimal oral thi- 
azinamium therapy. 

We thank Prof. N. G. M. Orie, M.D. and L. E. van Bork, M.D. of the Clinic for Lung 
Diseases of the University Hospital for thier cooperation. 

JAN H. G. JONKMAN, JAAP WIJSBEEK, SUSE HOLLENBEEK BROUWER AND ROKUS A. DE ZEEUW 
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