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Summary. The extent to which a controlled release
acetylsalicylic acid (ASA) formulation inhibited
platelet function has been evaluated in single and
chronic dosing studies. In the single dose study, the
platelet inhibitory effect of the controlled release for-
mulation was compared with that of an equivalent
dose of soluble ASA and an equimolar dose of so-
dium salicylate (SA). In the chronic dosing study,
ASA dose-response curves for platelet function, in-
cluding cyclooxygenase activity, were determined for
various doses (20-1300 mg) of the controlled release
(enteric coated pellets) ASA formulation taken by
volunteers daily for one week. Platelet function was
assessed by the degree of inhibition of aggregation
for several aggregating agents, and the degree of in-
hibition of activity of platelet cyclooxygenase
quantified by the estimation of malondialdehyde
(MDA) production. Plasma ASA and SA concentra-
tions were also determined in each study. The con-
trolled release product inhibited platelet function to
the same extent as an equimolar dose of soluble
ASA, but did so with much lower and sometimes un-
detectable peak systemic plasma ASA concentra-
tions. SA, the direct metabolite of aspirin, did not
have any effect on platelet function. The ASA dose-
platelet function response curves obtained from
chronic dosing with the controlled release formula-
tion appeared to be similar to those reported previ-
ously for the soluble product. The inhibition of plate-
let function appeared to be unrelated to plasma ASA
concentrations.
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Acetylsalicylic acid (ASA, aspirin) is being used clin-
ically as an antithrombotic agent after transient cere-
bral ischaemic attacks in order to reduce the frequen-
cy of further attacks, to lower the incidence of stroke
(Fields et al. 1977; Canadian Co-operative Study
Group 1978), and to prevent reinfarction after myo-
cardial infarction (Elwood and Sweetman 1979;
Aspirin Myocardial Infarction Study Research
Group 1980). The most suitable ASA dose and dos-
age interval for these uses is uncertain (Gallus 1981;
Hanley et al. 1981). Ideally, the doses of ASA used
should prevent platelet thromboxane A, (TXA,) gen-
eration without interfering with vascular prostacy-
clin PGI, production (Moncada and Vane 1980). In
most of the studies investigating optimal ASA dos-
age regimens for cardiovascular pathology the solu-
ble dose form has been used either with a single dose
or with chronic dosing (Masotti et al. 1979; Preston
et al. 1981; Hanley et al. 1981; Hoogendijk and Ten
Cate 1980; Patrignani et al. 1982; Fitzgerald et al.
1983; Burch et al. 1978; Baker and Pitney 1982;
Nuotto et al. 1983).

Platelet function can be assessed by estimating
the ability of platelet aggregators to induce ex vivo
aggregation (Born 1962) and the platelet cyclooxy-
genase activity can be assessed from the production
of TXA, or the ability of platelets to produce malon-
dialdehyde (MDA), an end-product from arachidon-
ic acid metabolism (Flower et al. 1973). The assess-
ment of vessel wall cyclooxygenase activity is
difficult, and previous methods based on the estima-
tion of a metabolite of prostacyclin, 6-0x0-PGF;,,,
appear to be inadequate (Blair et al. 1982).

The bioavailability of ASA and SA from rapid
and slow release formulations has recently been
compared (Brantmark et al. 1982). As the bioavail-
ability and peak concentrations of ASA was only
rarely detected in systemic blood following the slow
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release ASA, Brantmark et al. (1982) suggested that
the rapid release formulations of ASA should be the
preferred antiplatelet therapy. However, the relation-
ships between pharmacokinetic data and platelet
function have not been fully explored. In the first
phase of the present study we compared the platelet
aggregability, platelet cyclooxygenase activity, plas-
ma ASA concentrations and plasma SA concentra-
tions in blood samples serially taken from male vol-
unteers after ingestion of either a 300 mg formulation
of a controlled release ASA formulation containing
enteric coated pellets, a soluble ASA formulation, or
an equimolar dose of SA. In the second phase, we
carried out a dose ranging evaluation of the effects of
the controlled release product, given daily for one
week, on the platelet function of male and female
volunteers.

Materials and Methods

Materials

Preparations used in the study were: Aspro-Clear,
Nicholas Pty. Ltd., Chadstone, Victoria; Astrix cap-
sules containing enteric coated pellets (~1.2mm) of
ASA, F.H.Faulding & Co Ltd, Thebarton, South
Australia; sodium salicylate mixture; Australian
Pharmaceutical Formulary, 1984. Materials included
(-)-adrenalin 1mg/ml, David Bull Laboratories,
Mulgrave, Victoria; equine collagen 1 mg/ml, Hor-
mon-Chemie; arachidonic acid, Grade I porcine liv-
er, Sigma Co; N-ethylmaleimide (NEM), Sigma Co.

Single Dose Study

After overnight fasting, 9 healthy male volunteers,
aged between 19 an 24 years and weighing between
67 and 79 kg, received, with 200 ml water, equimolar
oral doses of salicylate (230 mg) in the form of solu-
ble ASA, sodium salicylate and a capsule formula-
tion containing enteric coated pellets of ASA at dif-
ferent times. An interval of at least 2 weeks elapsed
between the administration of each dose-form to the
same subjects. Blood samples were collected imme-
diately before ingestion of the dose and at fixed
times thereafter.

Continuous Dose Study

Sixteen healthy volunteers (8 male and 8§ female)
were used whose ages ranged from 20 to 30 years (av-
erage 22.6years) and with body weights ranging
from 54 to 105kg (average 68.8 kg). The study was
conducted in a cross-over manner using 2 groups of
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8 subjects, each subject ingesting 3 different doses of
either 20, 50, 100, 200, 650 or 1300 mg ASA in the
controlled release formulation. The appropriate
amount of enteric coated pellets were weighed out
and placed in gelatin capsules. Each group of 8 sub-
jects consisted of 4 mates and 4 females. A group of
males (4) only, taking either 20, 50, 100 or 200 mg
doses, and all subjects in the groups taking 650 and
1300 mg were used specifically to determine the de-
gree of inhibition of platelet function induced by ara-
chidonic acid (AA).

Control values of platelet aggregation and MDA
production were estimated before the commence-
ment of each dosing schedule. Subjects ingested one
capsule of a given dose of the controlled release
product each morning for 6 days. On the seventh
morning, blood samples were taken for assessment
of trough values of platelet function and plasma
ASA concentrations. Subjects then ingested the last
capsule and three hours later peak values of platelet
function and plasma ASA concentrations were de-
termined. This time was chosen to correspond with
the time (3 h) to reach mean peak plasma ASA con-
centration determined in the single dose study
(Fig.2).

Subjects in both groups were not permitted to
take any drugs for two weeks prior to the study or
during the study. The experiments were performed
according to the principles of the Declaration of Hel-
sinki. Approval was obtained from the University of
Tasmania Committee on ethical aspects of human
biological research, and informed written consent
was obtained from each subject. Unless otherwise
stated the data are expressed as means + SEM.

Blood Samples

Blood was collected into a plastic syringe either by
venepuncture (18-19 G needles) or from an indwell-
ing catheter (Jeltec 17-18 G) in a forearm vein. The
blood was immediately distributed to tubes contain-
ing anticoagulants for the appropriate determina-
tion. Blood for platelet function tests was used with-
in3h.

Plasma ASA and SA Concentrations

Plasma ASA and SA concentrations were deter-
mined by HPLC using the method developed in our
laboratories (Rumble et al. 1980). Blood (5 ml) was
added to ice-cold tubes containing 50 ul heparin
(1000 p/ml) and 50 ul of potassium fluoride (50% w/
v). It was quickly mixed and centrifuged to obtain
plasma which was frozen (—20°C) until analysis
within 3 days of collection. The procedure involves
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injecting deproteinated plasma onto a C;3 HPLC
column. A mobile phase of 30% acetonitrile in 0.03%
phosphoric acid pH 2.5, and a wavelength setting of
237 nm allows for the determination of ASA and SA.
The minimum level of detection of ASA and SA is
0.1 pg/ml plasma with a coefficient of variation of
4.6% (n=10) for ASA assays.

MDA Production

MDA production induced by stimulation of platelet
rich plasma (PRP) with N-ethylmaleimide (NEM)
was measured spectrophotometrically by a modified
method of Catalano et al. (1981). PRP was obtained
from 7.5 ml blood collected into 1ml 3.8% w/v so-
dium edetate. Saline (1.5 ml) was added and the mix-
ture centrifuged at 190 x g for 15 min. Two ml of the
resultant PRP were added to 5 ml saline and centri-
fuged at 2000 x g for 10 min. The supernatant was
decanted and the tube inverted and drained onto ab-
sorbent paper for 2 min. The platelet button so ob-
tained was resuspended in 0.9 ml 14 mM Tris buffer
(pH 7.4) and incubated for 15 min with 0.1 ml 50 mM
NEM or 0.1 ml 2mM arachidonic acid (AA). The
reaction was stopped by the addition of 1 ml of 20%
trichloracetic acid in 0.6 M HCl and cooled in ice for
5 min. The mixture was centrifuged at 2000 x g for
15 min and 1.5 ml of the clear supernatant was mixed
with 0.3 ml of 0.13 M thiobarbituric acid (TBA) re-
agent and heated in a water bath at 70 °C for 30 min
using marbles as condensers. The TBA reagent was
prepared by dissolving 1.73g TBA in 0.25M Tris
buffer, adjusting the pH to 7 with 10 M HCl and fil-
tering through a number 3 sintered glass funnel. The
reaction mixture was cooled to room temperature
and the absorbance of the pink chromagen was mea-
sured at 532nm on a Pye Unicam SP6-550 spectro-
photometer against a control from PRP without
NEM or AA. Platelet counts were made on a Throm-
ocounter C, Coulter Electronics Ltd., and MDA pro-
duction was calculated as nanomoles per 10° plate-
lets.

Platelet Aggregation

Platelets from 9 ml blood mixed with 1ml 3.8% so-
dium acid citrate solution were obtained by centrifu-
gation at 190 x g for 15 min to produce PRP. Further
centrifugation at 2000 x g for 15min gave platelet
poor plasma (PPP). Platelet counts for PRP were ob-
tained as before and PRP was diluted with PPP to
give final platelet counts of 200-250 x 10°/1. Platelet
aggregation was measured by the method of Born
(1962) using a Chronolog aggregometer. Aggregation
of 450 ul PRP was initiated by adrenalin (2.5 uM)
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Fig.1a-c. Plasma ASA/SA concentrations, platelet cyclooxy-
genasc activity and platelet aggregability after ingestion of 300 mg
soluble ASA; a Systemic plasma ASA (O) and SA (@) concen-
trations: b Platelet cyclooxygenase activity determined by MDA
production induced by NEM; ¢ Platelet aggregability after induc-
tion by collagen (@) and adrenalin (O) (mean =+ SEM)

{days!

and collagen (2.5ug). Arachidonic acid (AA)
(0.87 mM) was also used in some experiments. Inhi-
bition of platelet aggregation was measured as the
decrease in light transmission and expressed as the
percentage of control aggregation.

Results

Single Dose Study

Plasma ASA and SA Concentration. Figures 1a and
2a show the mean ASA and SA concentrations after
ingestion of the soluble and the controlled release
ASA. Fig.3a shows the mean SA concentrations af-
ter ingestion of sodium salicylate mixture. ASA was
absorbed much more slowly from the controlled re-
lease formulation than from the soluble product
which is evident from the longer peak concentration
times and lower plasma ASA concentrations for the
controlled release product. The times to reach peak
ASA and SA concentrations were 3.33+0.55 and
4.38+0.29h for the controlled release formulation
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Fig.2a-c. Plasma ASA/SA concentrations, platelet cyclooxy-
genase activity and platelet aggregability after ingestion of 300 mg
controlled-release ASA; a Systemic plasma ASA (O) and SA (@)
concentrations: b Platelet cyclooxygenase activity determined by
MDA production induced by NEM; ¢ Platelet aggregability after
induction by collagen (@) and adrenalin (O) (mean £ SEM)

and 0.38 +0.04 and 0.91+0.16 h for the soluble for-
mulation, respectively. The mean peak ASA concen-
tration for the controlled release product (0.61+
0.22 pg/ml) was less than one tenth that achieved for
the soluble form (7.65 % 0.81 pg/ml). In two subjects
taking the controlled release preparation, no ASA
was detectable (<0.1 ug/ml) in the plasma.

The area under the plasma ASA concentration-
time curve was lower for the controlled release for-
mulation (0.79 +0.26 ug-h-ml~?) than for the solu-
ble product (2.84+0.40 ug-h-mi~"). However the
differences in area do not result from differences in
absorption as the area under metabolite (salicylate)
concentration-time curve was similar for the con-
trolled release (39.45+4.0ug-h-mi~! and soluble
(3337513 ug-h-ml~") dose forms (Figs.1a and
2a). A similar area (32.3+2.9 ug-h-ml~*) under the
plasma SA concentration-time curve was also found
after ingestion of the sodium salicylate mixture
(Fig.3).

Platelet Aggregability and MDA Production. The
maximum inhibition by ASA of platelet aggregation
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Fig.3a-c. Plasma SA concentrations, platelet cyclooxygenase ac-
tivity and platelet aggregability after ingestion of sodium salicylate
mixture containing 230 mg salicylate; a Systemic plasma concen-
trations; b Platelet cyclooxygenase activity determined by MDA
production induced by NEM,; ¢ Platelet aggregability after induc-
tion by collagen (O) and adrenalin (@) (mean = SEM)

induced by collagen and adrenalin was 40% and 70%
respectively. Figs.1b and 2b show mean inhibition
of MDA production, and Figs. 1¢ and 2 ¢ show plate-
let aggregability after soluble and controlled release
ASA respectively. The inhibition of platelet aggrega-
bility and MDA production was not significantly dif-
ferent (student’s f-test p > 0.05) for each of the for-
mulations. Both forms of ASA produced a pro-
longed inhibition of platelet function. Full recovery
of platelet aggregability and MDA production oc-
curred at 5-10 days in all subjects (Figs.1b, ¢; 2b, ¢).
An equimolar dose of sodium salicylate had no inhi-
bitory effect either on MDA production or on plate-
let aggregation (Fig.3b, ¢).

Figure 4 shows the relationships between the in-
hibition of MDA production in individual subjects
and the corresponding peak ASA concentrations
and area under the plasma ASA concentration-time
profiles. It is apparent that the peak ASA concentra-
tions and area under the plasma ASA concentration-
time profiles vary considerably between subjects for
both the soluble and controlled release formulations.
No relationships are apparent between the inhibition
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Fig.4a and b. Platelet cyclooxygenase activity estimated as per-
centage inhibition of malondialdehyde (MDA) production in in-
dividual subjects after ingestion of 300 mg soluble and controlled-
release ASA products; a Comparison between the inhibition of
MDA, production and the peak systemic plasma concentrations
{Crnu) of ASA for soluble (O) and controlled-release (@) dosage
forms; b Inhibitions of MDA production compared with the area
under the systemic plasma ASA concentration-time curve
(AUC,... ASA) for soluble (O) and controlled-release (®) dosage
forms

Table 1. Plasma concentrations of aspirin (ASA) and salicylate
(SA) 3 h after ingestion of the seventh daily dose of the controlled
release formulation (Astrix) (mean + SEM)

Dose ASA SA
[mg] concentration concentration
fug/mlj {g/mi]
20 <. 0.37+0.09
50 <0.1 0.56 £0.21
100 0.15+0.07 1.06 +0.45
200 0.21+£0.06 237+0.86
650 0.68+0.26 4.00+1.28
1300 1.51£0.50 17.56+4.81

of MDA production, plasma ASA concentrations,
and areas under the plasma ASA concentration-time
curves.

Continuous Dose Study

Plasma ASA and SA Concentrations. Plasma ASA
concentrations were not detectable in any blood
samples taken immediately before the last ASA dose
(trough sample). Corresponding plasma (trough) SA
concentrations were only detectable in one subject
taking 650 mg ASA daily and in four subjects taking
1300 mg ASA, the maximum SA concentration being
0.4 ug/ml. Table 1 shows the mean plasma ASA and
SA concentrations in samples taken 3 h after (peak)
the last ASA dose. ASA was not detectable in any
subject after the ingestion of the 20 mg dose and in
only 2 subjects given the 50 mg dose. Only one sub-
ject (taking 20 mg ASA) had undetectable levels of
plasma SA. The detectable plasma concentrations of
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Fig.S. The inhibitory effects of a controlled release formulation
of ASA (Astrix) 20-1300 mg, on platelet aggregation induced by
arachidonic acid (&), adrenalin (M) and collagen (@) in healthy
volunteers 3 h after ingestion of the seventh daily dose (mean=+
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Fig.6. The inhibitory effects of a controlled release formulation
of ASA (Astrix), 20-1300 mg, on arachidonic acid (@) and N-
ethylmaleimide (M) induced malondialdehyde production by the
platelets of normal volunteers 3 h after ingestion of the seventh
daily dose (mean = SEM)
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Table 2. Platelet function in blood samples taken immediately before the last dose (trough sample -T) and 3 h after the last dose (peak
sample -P) in subjects ingesting the controlled release ASA formulation (Astrix) daily for one week

Dose % Inhibition of control (mean = SEM)
[me] Adrenalin induced aggregation Collagen induced aggregation MDA synthesis
T P T P T P
20 103+ 36 11.2+3.8 57%25 56x19 41.5+48 23.0+6.0
50 635+ 89 70252 149450 14.7x4.1 51484 89.6+4.4
100 493+£10.6 547454 244486 284+63 78.4:£32 911+32
200 772+ 34 780437 37637 434+5.1 83.445.5 894412
650 532+ 438 56.7+84 290+79 39.2£8.1 86.1+1.7 972+0.8
1300 657+ 44 66.7+3.4 37.5+£71 479+78 87.8+2.0 95017

Table 3. Platelet function in males (M) and females (F) for the blood samples taken 3 h after the final daily dose of the controlled release
ASA formulation (Astrix) taken for 1 week

Dose % Inhibition of control (mean = SEM)
me] Adrenalin induced aggregation Collagen induced aggregation MDA synthesis
M F M F M F
20 110+ 10 65+ 3.7 32+ 22 8.0t 3.0 2834123 16.04+9.9
50 745+ 6.3 615+ 7.5 97+ 43 213+ 63 86.0:+ 6.7 94.7+4.8
100 43012438 635+ 1.5 335+122 233+ 4.0 86.0+ 4.9 96.2+2.5
200 6.7+ 40 793+ 69 410x 72 452+ 79 845+ 3.7 910091
650 58.0x 90 525+146 46.0+124 325+£108 97.0+ 08 97.5x1.5
1360 620+ 7.0 695+ 6.6 305+ 99 452132 970+ 14 92.0:+4.0

ASA appeared to be directly related to the dose of
the controlled release ASA formulation (Table 1).

Platelet Aggregability and MDA Production. Figure 5
shows the controlled release ASA formulation dose-
response curves for platelet aggregation in samples
taken 3 h after ingestion of the final ASA dose. With
collagen the maximal inhibition of platelet aggrega-
tion by ASA was 40%. With adrenalin, ASA inhibit-
ed only the second phase of aggregation. The maxi-
mum inhibition of AA induced aggregation was
100% with all the doses of ASA used. However, to
achieve maximal inhibition of collagen or adrenalin
induced aggregation, doses of 100-200 mg ASA were
required.

Fig. 6 shows the controlled release ASA formula-
tion dose-response curves for AA and NEM induced
MDA production by platelets in samples taken 3 h
after ingestion of the final ASA dose. AA induced
MDA production appeared to be maximally inhibit-
ed by 50 mg and above of the controlled release ASA
product. Doses of 100mg and above of the con-
trolled release product were required for maximal in-
hibition of NEM induced MDA production. The ex-
tent of inhibition of MDA production and platelet
aggregation was similar in blood samples taken im-
mediately before the last dose and 3 h after the last
dose (Table2). No apparent differences in platelet

function between male and females were found for
any of the controlled release doses used (Table 3).

Discussion

The differences in bioavailability of ASA from single
doses of the soluble and the controlled release for-
mulations are consistent with that of Brantmark et al.
(1982). However, the degree of inhibition of platelet
function is similar for the two formulations despite
marked differences in plasma ASA concentrations
(Figs. 1 and 2). The magnitude of platelet function in-
hibition is unrelated to the peak ASA concentrations
or to the area under the plasma ASA concentration-
time curve (Fig.4). A possible explanation for this
lack of correlation is the irreversible and saturable
acetylation of platelets (Roth et al. 1975). From the
controlled release formulation the plasma ASA con-
centration were very low, and in fwo subjects were
undetectable (<0.1ug/ml). However, there was a
corresponding marked inhibition of platelet func-
tion. It is apparent, therefore, that the platelets may
be acetylated when plasma ASA concentration is
very low. The lack of correlation between inhibition
of platelet function and plasma ASA concentrations
(Fig.4) shows that plasma ASA concentrations can-
not be used as an index of platelet inhibition pro-
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duced by ASA. ASA, rather than SA, leads to platelet
function inhibition because ingestion of an equimo-
lar amount of sodium salicylate had no effect on
platelet function (Fig.3b, c).

The present study shows that low doses of either
a soluble or a controlled release formulation are ade-
quate for the inhibition of platelet function as assess-~
ed in these experiments. Relatively high doses
(1200-1300 mg) of soluble ASA were employed in
the initial clinical trials evaluating the efficacy of
ASA for transient ischaemic attacks (Fields et al.
1977, The Canadian Co-operative Study Group
1978). More recent studies have suggested that lower
doses of soluble ASA may be preferred to the higher
doses because the lower doses of ASA may inhibit
platelet thromboxane A, (TXA,) production without
markedly interfering with PGI, production by vessel
wall cyclooxygenase (Masotti et al. 1979; Preston et
al. 1981; Hanley et al. 1981; Patrignani et al. 1982;
Fitzgerald et al. 1983). Figures 5 and 6 show that low
doses (<200 mg) of the controlled release ASA for-
mulation give maximal inhibition of platelet aggre-
gation and MDA production.

The dose of the controlled release formulation
required to produce 50% of maximal inhibition of
platelet aggregation/ MDA production was less than
50 mg for AA and adrenalin, and less than 100 mg
for collagen. This dose is comparable with doses re-
ported for faster releasing ASA formulations. Burch
et al. (1978) found that repeated daily administration
of 20, 80 and 325 mg ASA for 5-7 days produced, 61,
86 and >95% inactivation of ASA susceptible cy-
clooxygenase, respectively. Lorenz et al. (1981)
found that repeated daily administration of 100 mg
ASA almost totally inhibited aggregation and TBX,
formation after induction by AA, adenosine diphos-
phate and low collagen concentrations. Larger col-
lagen concentrations (of the order used in this study
and in that of Masotti et al. 1979) resulted in reduced
platelet aggregation at 100 mg ASA per day but with
complete suppression of TBX, formation (Patrona et
al. 1980). The incomplete inhibition by ASA of high-
er concentrations of collagen induced aggregation
(Fig.1) probably results from collagen inducing
aggregation by other mechanisms independent of
TXA, synthesis (Emms et al. 1982). As the ASA
dose-platelet function response curves appear to be
similar for the controlled release and a conventional
soluble ASA formulation, the relative extent to
which these formulations affect vessel wall cyclooxy-
genase is of clinical significance. The effect of con-
ventional (fast release) ASA formulations on PGI,
synthesis in vivo has been evaluated by several work-
ers. Masotti et al. (1979) suggested that a single dose
of approximately 175mg (2.5 mg/kg body weight)
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had no effect on PGI; synthesis induced by forearm
ischaemia, whereas larger doses (3.5 to 10 mg/kg
body weight) significantly inhibited PGI, synthesis
with full recovery by 48 h. Preston et al. (1981) found
that 150 and 300 mg ASA substantially depressed the
production of 6-0x0-PGF;, from autologous human
venous biopsies. Hanley et al. (1981) found 81 mg
ASA taken 14 h preoperatively resulted in approxi-
mately 60% depression of the release of PGl,-like
material from autologous postoperative venous bi-
opsies. However a single dose of 40 mg had no effect
on PGI, synthesis by venous tissue.

The effects of ASA on endothelial cell wall PGI,
production are difficult to estimate because PGl is a
local hormone present oniy in very low concentra-
tions in systemic plasma (Haslam and McGlenan-
ghan 1981; Blair et al. 1982). It has been suggested
that under normal physiological conditions the con-
centrations of PGI, present in plasma are too low to
have effect on platelet function (Steer et al. 1980).
Recently, the metabolites of prostacyclin have been
quantified (particularly 6-0x0-PGFy,) in the urine of
subjects taking soluble ASA (Fitzgerald et al. 1983;
Patrignani et al. 1982). Patrignani et al. (1982) sug-
gested that 0.45 mg ASA/kg (i.e. about 30 mg) may
be a suitable dose since platelet activity was impaired
while renal production of PGI, was not during one
month of therapy in healthy subjects. However, Fitz-
gerald et al. (1983) using urine levels of metabolites
of TxA, and PGI, as indices of platelet and vessel
wall cyclooxygenase activity found that even doses
as low as 20 mg per day for 8 d had a marginal effect
on vessel wall cyclooxygenase, the degree of selectiv-
ity decreasing with increasing dose. Figures 1, 2, 5
and 6 show that the controlled release preparation in
doses in excess of 100 mg produce maximum inhibi-
tion of platelet aggregation as measured by ex vivo
methods. The extent to which vessel wall cyclooxy-
genase inhibition is dependent on the dose of con-
trolled release ASA is unknown. However, it is possi-
ble that the lower plasma ASA concentrations found
for the controlled release formulation are of clinical
significance becanse the lower peak ASA concentra-
tions in the systemic circulation could cause less in-
hibition of endothelial cell prostacyclin production.
A controlled release formulation may result in selec-
tive inhibition of platelet cyclooxygenase in the por-
tal circulation with little systemnic ASA available
from the controlled release form for the inhibition of
vascular endothelial cyclooxagenase (Al et al. 1980;
McLeod et al. 1981). It has also been suggested that
the major metabolite of ASA, salicylic acid (SA),
may protect the vessel wall more than platelets from
the effects of ASA (Cerletti et al. 1981). The peak
plasma ASA/SA concentration ratio is about 0.1 for
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the controlled release formulation (Fig.1). In con-
trast, peak plasma ASA/SA concentration ratio for
soluble ASA products is about 0.5 (Rowland et al.
1972). Although the above data may support a more
selective inhibition of platelet cyclooxygenase by
controlled release ASA formulations, than by soluble
products, this hypothesis can only be tested by
quantification of PGI, production. Being enteric
coated, the formulation of controlled release aspirin
may be preferable to a soluble product because it
would cause less gastric irritation and/or bleeding.
In conclusion, although similar ASA dose-plate-
let function response curves appear to exist for the
controlled release and a conventional ASA formula-
tion, the possibility exists that the controlled release
formulation may have only a relatively small effect
on vessel wall cyclooxygenase because of the much
smaller systemic plasma levels of ASA produced.
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