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Purpose: To study and compare the pharmacokinetic characteristics of enteric-coated sustained-release (EcSr) aspirin tablets with 
enteric-coated (Ec) aspirin tablets (Bayer S.p.A) in healthy Chinese participants.
Patients and Methods: In this open, randomized, single-dose, three-way, crossover study, 18 healthy participants randomly received 
100 mg EcSr tablets pre-prandially (a.c.), EcSr tablets post-prandially (p.c.), or Ec tablets a.c. in each period. The concentrations of 
acetylsalicylic acid (ASA) and salicylic acid (SA) in plasma were determined by the LC-MS/MS method, and the pharmacokinetic 
parameters were calculated using WinNonlin (version 8.1).
Results: The essential PK parameters under the three treatment conditions (ie Ec a.c., EcSr a.c. and EcSr p.c.) were as follows: 
Cmax, ASA: 758.38±455.34, 222.77±98.04 and 194.54±61.19 ng, Tmax, ASA: 6.75(2,16), 4.5(2,11) and 8.25(5,11) h, T1/2, ASA: 0.43±0.08, 
1.44±0.59 and 4.32±10.04 h, AUC0-t, ASA: 1008.88±452.27, 918.04±238.40 and 845.55±183.25 h·ng/mL; Cmax, SA: 6409.38±2098.52, 
2863.53±679.73 and 2913.75±853.27ng/mL, Tmax, SA: 7.25(2,24), 10(3.5–14) and 10(7,14) h, T1/2, SA: 2.21±0.46, 2.69±0.72 and 
3.51±2.06h, AUC0–t, SA: 29,131.41±9376.23, 27,243.97±7465.16, 27,240.25±7444.67 h·ng/mL. When taking EcSr aspirin tablets, the 
90% confidence intervals of the geometric mean ratios (pre-prandial/post-prandial) of AUC0-t, ASA and AUC0–∞, ASA, Cmax, SA, 
AUC0-t, SA and AUC0–∞, SA were within the range of 80.00%–125.00%.
Conclusion: EcSr aspirin tablets showed less inter-individual variation in release and absorption than Ec aspirin tablets, which was 
well reflected by comparing essential PK parameters. Furthermore, meals had no significant effect on the pharmacokinetics of EcSr 
aspirin tablets.
Keywords: acetylsalicylic acid, salicylic acid, enteric-coated sustained-release, pharmacokinetics

Introduction
Aspirin (acetylsalicylic acid) is a classic non-steroidal anti-inflammatory drug which can be rapidly hydrolysed to salicylic 
acid after oral administration. It exerts various pharmacological effects depending on the dose, with low doses of 75–100 mg 
usually used to prevent and treat cardiovascular diseases. In that case, aspirin works mainly by irreversibly inhibiting the 
function of cyclooxygenase in platelets, preventing them from aggregation and thrombosis.1 However, in recent years, studies 
have found that taking very low doses of aspirin (daily or every other day ≤100mg) could still significantly increase the risk of 
major gastrointestinal bleeding and haemorrhagic stroke. Especially in the primary prevention of cardiovascular diseases, the 
benefits of aspirin therapy do not significantly outweigh the risk of bleeding.2

Aspirin enteric-coated (EC) tablets are currently the dosage form with the highest market share. This dosage form 
reduces direct irritation to the gastric mucosa by avoiding decomposition in the stomach. However, apart from directly 
stimulating the gastric mucosa, aspirin can still produce systemic effects that inhibit the synthesis of gastric mucosal 
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protective factors prostacyclin (prostaglandin I2, PGI2) and prostaglandin E2 (Prostaglandin E2, PGE2). Consequently, in 
clinical practice, enteric-coated tablets cannot effectively reduce the risk of gastric mucosal damage, ulcers and 
bleeding.3 Therefore, there is still an unmet clinical need to develop novel aspirin dosage forms with better benefit- 
risk profiles to treat and prevent cardiovascular and cerebrovascular diseases.

Another unique aspirin dosage form, aspirin enteric-coated sustained-release (EcSr) tablets developed by Shandong 
Xinhua Pharmaceutical Co., Ltd. (Brand name: JieNing®), has been on the market for many years. This dosage form is 
designed to have a more stable and long-lasting therapeutic effect through sustained-release technology, compared to 
those enteric-coated dosage forms. However, there is limited information on the pharmacokinetics of this particular 
dosage form. Besides, although the package insert of JieNing® says that this dosage form should only be taken after 
meals, patients rarely follow this instruction. In clinical practice, it is not uncommon to take JieNing® on an empty 
stomach.

Therefore, this study aims to understand the pharmacokinetic characteristics of JieNing® in healthy Chinese subjects 
when taken pre-prandially (a.c.) or post-prandially (p.c.) and to determine if it is appropriate to use JieNing® on an empty 
stomach. In addition, the pharmacokinetics of Jiening® and aspirin enteric-coated tablets developed by Bayer S.p.A, were 
compared.

Materials and Methods
Study Medications and Instruments
Study Medications
Aspirin enteric-coated sustained-release tablets, strength: 50mg/tablet, batch number: 1909170, produced by Shandong 
Xinhua Pharmaceutical Co., Ltd; Aspirin enteric-coated tablets, strength: 100 mg/tablet, batch number: BJ42198, produced 
by Bayer S.p.A.

Instruments
HPLC 20-AD ultra-fast liquid phase system from Shimadzu Corporation; Tandem quadrupole mass spectrometer API 
5500 and 5500 QTRAP mass spectrometer, both from Applied Biosystems.

Subjects
All participants were given detailed oral and written information about the trial and voluntarily provided written 
informed consent before entering the trial. Eligible subjects were between the ages of 18–45 and had a body mass 
index between 19.0 and 26.0kg/m2. Male participants had to weigh at least 50kg, while female participants had to weigh 
at least 45kg. All subjects enrolled had to be deemed healthy during the screening period, with no clinically significant 
medical history, unremarkable vital signs and no obvious abnormalities in their physical examination, 12-lead electro
cardiogram, chest X-ray and laboratory tests (including blood routine, urine routine, blood biochemistry, HIV/Syphilis/ 
HBV/HCV tests, etc.). Exclusion criteria included a history of drug allergy, long-term smoking, drinking or drug abuse, 
a history of dysmenorrhea within 3 months, and any prescription and over-the-counter drug use within four weeks before 
the trial. Participants with toothache, headache, neuralgia, and muscle pain within 4 weeks prior to the trial, a history of 
recurrent acute or chronic pain or excessive consumption of coffee were also excluded from the trial. From a week before 
taking the study medication to the end of the trial, skincare or cosmetic products with salicylic acid were prohibited. 
Additionally, diets containing large amounts of salicylic acid were not allowed during the trial.

Grouping, Administration and Blood Sample Collection
This study strictly complied with the requirements of the Declaration of Helsinki, the Good Clinical Practice for Drugs 
and related laws and regulations. The study protocol and informed consent form were approved by the Ethics Committee 
of Beijing Hospital (identifier:2020BJYYEC-004-01,02&03). This study was also approved by Center for Drug 
Evaluation, National Medical Products Administration and registered at both www.chinadrugtrials.org.cn (identifier: 
CTR20201753, Date: 2020-09-01) and www.chictr.org.cn (identifier: ChiCTR2300069889, Date: 2023-03-28). The study 
was conducted between September 15, 2020, and March 15, 2021.
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This study adopted an open-label, randomized, three-sequence, three-period single-dose study design. A total of 18 
healthy Chinese participants were enrolled and randomly divided into three dosing sequences. According to the 
respective sequences, they received two 50mg aspirin EcSr tablets 30 minutes before or after having a high-calorie 
and high-fat breakfast or a 100mg aspirin EC tablet 30 minutes before having a high-calorie and high-fat breakfast. The 
administration time of each period was the same, and the tablets were taken with 240mL of water each time. The washout 
period between each administration was no less than 7 days.

During each period, blood samples were collected within 1 hour pre-dose (as 0 hours) and at 1, 2, 2.5, 3, 3.5, 4, 4.5, 5, 
5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 10, 11, 12, 14, 16, 24, and 36 hours post-dose (4mL each time). The blood samples were 
centrifuged (2000g at 4°C) for 10min to separate the plasma and the blood cells. The plasma was transferred into a test 
tube and a backup tube, and then stored in a −80°C ultra-low temperature refrigerator before testing.

Sample Testing and Analysis
Sample testing and analysis of this study were performed by Jiangsu Wanlue Pharmaceutical Technology Co., Ltd. The 
plasma concentrations of ASA and SA were measured simultaneously using a high-performance liquid chromatography 
(LC-20AD; Shimadzu MD, USA) coupled with tandem mass spectrometry (Qtrap 5500; AB Sciex, Foster City, CA, 
USA) method.

A 50 μL plasma sample was spiked with 20 μL internal standard (IS, 100 ng/mL ASA-d3) and 600 μL acetonitrile. 
After vortexing for 3 minute and centrifugation for 5 minutes, 300 μL supernatant were evaporated to dryness (room 
temperature, N2 flow), and the residue was reconstituted in 150 μL of 80% aqueous acetonitrile containing 1% 
trifluoroacetic acid.

Each sample in a volume of 5 μL was injected onto an ACE Excel 3 Super C18 column (50 × 2.1 mm, 3 µm) for 
chromatographic separation. Mobile phases A and B were H2O with 0.1% formic acid and 100% methanol, respectively. 
Gradient elution was performed using a flow rate of 0.5 mL/min as follows: 0–0.2 min, 40% B; 0.2–0.5 min, 40% −55% 
B; 0.5–2 min, 55% B; 2–2.2 min, 55%–100% B; 2.2–2.7min, 100% B; 2.7–3.0 min, 100%–40% B; 3.0–4.0 min, 40% B. 
The column and autosampler temperatures were set at 45 and 4 °C, respectively.

The MS system was operated in negative ion electrospray mode with multiple-reaction monitoring. Ion pairs from m/z 
179.0 → 137.0 for ASA, from m/z 137.0 → 65.0 for SA, and from m/z 182.1 → 138.0 for IS were selected for quantitation. 
The mass spectrometry parameters were set as follows: ESI source voltage, −4.5 kV; source temperature, 500 °C; nebulizer 
gas, 50 psi; turbo gas, 50 psi; curtain gas, 20 psi; and collision activated dissociation gas, 9 psi; dwell time, 100 ms. The data 
were acquired with Analyst version 1.6.1 software (Applied Biosystems SCIEX).

The above method was validated for selectivity, specificity, matrix effect, recovery, sensitivity, linearity, precision, 
accuracy, carryover, dilution integrity and stability according to the Chinese Pharmacopoeia (2020) to ensure that the 
research data were accurate and reliable.

Statistics
Demographics were summarized descriptively as per dosing sequence groups. The non-compartmental model module of 
Phoenix WinNonlin (version 8.1) was used to estimate and analyse the pharmacokinetic parameters for each individual in 
each period, including the key pharmacokinetic parameters of acetylsalicylic acid and salicylic acid, such as maximum 
plasma concentration (Cmax), the area under the plasma concentration–time curve (AUC) from zero extrapolated to 
infinity (AUC0–∞), the AUC from time 0 hour to the last quantifiable concentration (AUC0-t), half-life (T1/2), time to Cmax 

(Tmax) and the mean residence time (MRT0-t). PK parameters under each treatment condition were summarized as mean 
±standard deviation (coefficient of variation [CV] %) or median (minimum, maximum).

Essential PK parameters, including the Cmax, AUC0-t and AUC0–∞ of acetylsalicylic acid and salicylic acid, were 
subjected to analysis of variance (ANOVA) after natural log transformation. When comparing the PK characteristics of 
EC tablets and EcSr tablets administered before meals, sequence, study medication, and period were assigned as fixed 
effects in the variance analysis model, while subjects (order) were treated as random effects. When comparing the PK 
characteristics of EcSr tablets administered before and after meals, sequence, feeding status, and period were assigned as 
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fixed effects, while subjects (order) were treated as random effects. The 90% confidence intervals of essential PK 
parameters’ geometric mean ratios (GMRs) were calculated for each comparison.

Results
Subjects
Eighteen participants, out of 59 participants screened, were enrolled in this study, including 12 males and 6 females. 
Fifteen of them were Han Chinese and 3 were from other ethnic groups. The average age of these participants was 34.6 ± 
6.10 years old. Their average body weight was 63.68 ± 8.21 kg. Two participants withdrew due to COVID-19 lockdown, 
with one completing only the first period of the study and the other missing only one period. Another female participant 
only completed the first period of the study due to compliance problems. The remaining 15 participants completed the 
trial. The detailed demographic characteristics of the enrolled participants are shown in Table 1.

Pharmacokinetics
Plasma Concentration–Time Curves
Participants received a single oral dose of 100 mg aspirin EC tablets (pre-prandial) or EcSr tablets (pre-prandial/post- 
prandial). The mean plasma concentration–time curves of acetylsalicylic acid and its metabolite salicylic acid are shown 
in Figure 1A and b, respectively.

The time frame of acetylsalicylic acid being detectable in plasma varied after participants received a single 100 mg 
pre-prandial dose of EC tablets. Acetylsalicylic acid was detected in plasma 1–5.5 hours post-dose in 6 participants, 5.5– 
11 hours post-dose in 5 participants, and 5–16 hours post-dose in the remaining 5 participants. The peak plasma 
concentrations of these three groups of participants correspond to the three peaks presented on the mean plasma 
concentration–time curves in Figure 1A. Significant differences in time to peak plasma concentrations were also 
observed. Acetylsalicylic acid is rapidly hydrolysed to salicylic acid in the body, with concentrations dropping below 
the detection limit within 2.5–4 hours of the first detection.

However, when a single dose of EcSr tablets 100 mg was taken before or after meals, the mean plasma concentration– 
time curve of acetylsalicylic acid was flatter than that of enteric-coated tablets. Moreover, the time to peak plasma 

Table 1 Summary of Demographic Data

Parameter (Unit) Sequence A 
(n=6)

Sequence B 
(n=6)

Sequence C 
(n=6)

Total  
(n=18)

Age(years) 36.0 (6.23) 35.2 (5.81) 32.5 (6.77) 34.6 (6.10)

Gender (n, %)

Male 3 (50.0) 4 (66.7) 5 (83.3) 12 (66.7)
Female 3 (50.0) 2 (33.3) 1 (16.7) 6 (33.3)

Ethnicity (n, %)
Han Chinese 5 (83.3) 5 (83.3) 5 (83.3) 15 (83.3)

Other ethnicities 1 (16.7) 1 (16.7) 1 (16.7) 3 (16.7)

Height(cm) 163.83 (10.759) 166.20 (8.943) 166.55 (4.770) 165.53 (8.112)

Weight(kg) 63.05 (10.758) 63.20 (9.897) 64.80 (3.602) 63.68 (8.206)

BMI (kg/m2) 23.35 (1.653) 22.77 (1.947) 23.42 (1.982) 23.18 (1.779)

Notes: Continuous parameters are shown as mean (standard deviation), while categorical parameters are pre
sented as the number of cases (%). Sequence A: the three treatment periods are as follows: EcSr aspirin a.c., EcSr 
aspirin p.c. and Ec aspirin a.c.; Sequence B: the three treatment periods are as follows: EcSr aspirin p.c., Ec aspirin a. 
c. and EcSr aspirin a.c.; Sequence C: the three treatment periods are as follows: Ec aspirin a.c., EcSr aspirin a.c. and 
EcSr aspirin p.c. 
Abbreviations: BMI, body mass index; cm, centimeter; kg, kilogram; a.c., pre-prandial; p.c., post-prandial; Ec, 
Enteric coated; EcSr, enteric-coated sustained release.
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concentration of each subject was relatively similar. Acetylsalicylic acid can be detected in the blood 1–2 hours after 
taking the EcSr tablet. The last time point at which the concentration of acetylsalicylic acid can be detected is within 9– 
24h after taking medicine (ie, 9–16h post-dose for EcSr tablet a.c. and 11–24h post-dose for EcSr tablet p.c.). After 

Figure 1 Mean plasma concentration–time profiles of acetylsalicylic acid (A) and salicylic acid (b) after a single preprandial dose of a 100-mg tablet of enteric-coated aspirin 
(Ec a.c.), a single preprandial dose of two 50-mg tablets of enteric-coated sustained release aspirin (EcSr a.c.) and a single postprandial dose of two 50-mg tablets of enteric- 
coated sustained release aspirin (EcSr p.c.).
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taking EcSr tablets, acetylsalicylic acid can be continuously detected for more than 10 hours, which conforms to the 
characteristics of sustained-release preparations that continuously release active pharmaceutical ingredients for an 
extended period of time.

Pharmacokinetic Parameters
After a single oral dose of 100mg EC aspirin a.c., 100mg EcSr aspirin a.c. or 100mg EcSr p.c., essential pharmacokinetic 
parameters of acetylsalicylic acid and metabolite salicylic acid are presented in Table 2.

For participants taking 100mg EC aspirin a.c., the Tmax of acetylsalicylic acid ranges from 2 to 16 hours, whereas the 
mean t1/2 is about 0.43h. The coefficient of variation of Cmax, AUC0-t and AUC0–∞ are relatively large, suggesting 
significant inter-individual differences in the absorption of acetylsalicylic acid.

In contrast, whether the EcSr tablets were taken before or after meals, the coefficient of variation of the essential PK 
parameters of these participants was much less than that after the EC tablets was taken. In addition, compared with taking 
EcSr before meals, when subjects took EcSr tablets after meals, the time to reach the peak plasma concentration of 
acetylsalicylic acid was delayed (median Tmax: 8.25h vs 4.5h), whereas the median Tmax of salicylic acid were both 
around 10h.

Comparison of PK Characteristics of Aspirin EC and EcSr Tablets When Taking Pre-Prandial
The essential plasma PK parameters of acetylsalicylic acid and salicylic acid were compared following a single pre- 
prandial oral administration of 100mg aspirin EC or EcSr tablets. The point estimates of GMRs (EcSr/Ec) for key 
parameters Cmax, ASA, AUC0-t, ASA, and AUC0–∞, ASA were 26.97%, 81.40%, and 83.75%, respectively. The correspond
ing 90% confidence intervals of these GMRs were 21.89–33.24%, 71.22–93.04% and 71.86–97.61%, respectively. The 
point estimates of GMRs (EcSr/Ec) for key parameters Cmax, SA, AUC0–t, SA, and AUC0–∞, SA were 44.63%, 93.42% and 
92.67%, respectively, with corresponding 90% confidence intervals of 39.52–50.39%, 86.90–100.43% and 86.02– 
99.82%. The 90% confidence intervals of GMRs (EcSr/Ec) for key parameters (ie, AUC0–t, SA, and AUC0–∞, SA) fell 
between 80% and 125%.

Table 2 Pharmacokinetic Parameters of Acetylsalicylic Acid and Salicylic Acid Following a Single Oral Dose of Enteric-Coated Aspirin 
100mg a.c., Enteric-Coated Sustained Release Aspirin 100mg a.c. or Enteric-Coated Sustained Release Aspirin 100mg p.c

PK Parameters ASA SA

Ec EcSr Ec EcSr

a.c. (n=16a) a.c. (n=17b) p.c. (n=16c) a.c. (n=16a) a.c. (n=17b) p.c. (n=16c)

Tmax (h) 6.75 (2.16) 4.5 (2.11) 8.25 (5.11) 7.25 (2.24) 10 (3.5–14) 10 (7.14)

Cmax (ng/mL) 758.38±455.34 

(60.0)

222.77±98.04 

(44.0)

194.54±61.19 

(31.5)

6409.38±2098.52 

(32.7)

2863.53±679.73 

(23.7)

2913.75±853.27 

(29.3)

AUC0-t (h·ng/mL) 1008.88±452.27 

(44.8)

918.04±238.40 

(26.0)

845.55±183.25 

(21.70)

29,131.41 

±9376.23 (32.2)

27,243.87 

±7465.16 (27.4)

27,240.25 

±7444.67 (27.3)

AUC0–∞ (h·ng/mL) 1130.40±492.80 

(43.6)

960.60±249.40 

(26.0)

999.17±422.61 

(42.30)

30,601.55 

±9589.45(31.3)

27,736.60 

±7581.04(27.3)

28,859.82 

±8124.65(28.2)

t1/2(h) 0.43±0.08  

(18.8)

1.44±0.59 

(40.9)

4.32±10.04 

(232.5)

2.21±0.46  

(20.8)

2.69±0.72  

(26.8)

3.51±2.06  

(58.5)

MRT0–t(h) 6.84±4.17  

(61.0)

6.78±1.90  

(28.1)

8.36±1.46  

(17.4)

9.74±4.54  

(46.6)

10.16±2.19  

(21.6)

11.96±1.62  

(13.6)

Notes: Tmax presented as Median (min. max); Other Parameters presented as mean ± standard deviation (coefficient of variation [CV] %). aDue to early withdrawal from 
the trial, participant 1010 and 1014 missed their Ec a.c. treatment; bDue to early withdrawal from the trial, participant 1014 missed her EcSr a.c. treatment; cDue to early 
withdrawal from the trial, participant 1016 and 1014 missed their EcSr p.c. treatments. 
Abbreviations: Ec, Enteric coated; EcSr, enteric-coated sustained release; a.c., preprandial; p.c., postprandial; ASA, acetylsalicylic acid; SA, Salicylic acid; Cmax, maximum 
plasma concentration; AUC0–∞, the area under the plasma concentration–time curve (AUC) from zero extrapolated to infinity; AUC0–t, the AUC from time 0 hour to the 
last quantifiable concentration; T1/2, half-life; Tmax, time to Cmax; MRT0–t, mean residence time.
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Comparison of PK Characteristics of Aspirin EcSr Tablets After Pre- and Post-Prandial Administration
The essential plasma PK parameters of acetylsalicylic acid and salicylic acid were compared following a single pre- 
prandial or post-prandial oral administration of 100mg aspirin EcSr tablets. The point estimates of GMRs (pre-prandial 
/post-prandial) for key parameters Cmax, ASA, AUC0-t, ASA, and AUC0–∞, ASA were 109.11%, 108.11% and 100.20%, 
respectively. The corresponding 90% confidence intervals of these GMRs were 92.15–129.19%, 95.92–121.84% and 
97.72–122.03%, respectively. The point estimates of GMRs (pre-prandial/post-prandial) for key parameters Cmax, SA, 
AUC0-t, SA, and AUC0–∞, SA were 97.99%, 99.35% and 98.10%, respectively, with corresponding 90% confidence 
intervals of 91.02–105.49%, 93.72–105.32% and 91.23–105.48%. The 90% confidence intervals of GMRs (pre-prandial 
/post-prandial) for key parameters nearly all fell between 80% and 125%, except for Cmax, ASA.

Safety Evaluation
5 of 18 subjects experienced seven adverse events throughout the trial. All were mild in intensity. Two adverse events 
(epistaxis and hypophosphatemia) that occurred after taking EcSr tablet p.c. were also considered to be adverse drug 
reactions and were fully resolved by the end of the study. No serious adverse events were observed in this trial. Overall, 
both aspirin EC tablets and EcSr tablets have good safety profiles.

Discussion
There are few human pharmacokinetic data regarding Bayaspirin tablets in the literature, particularly in the Chinese 
population. In this preliminary study, we explored the pharmacokinetic characteristics of a single pre-prandial oral dose 
of the 100mg Bayaspirin tablet (ie aspirin EC tablet) in healthy Chinese participants. The results showed significant inter- 
individual differences in the absorption rate and extent of acetylsalicylic acid in healthy Chinese participants. The plasma 
concentration–time curves exhibited a burst release of acetylsalicylic acid, and the duration of acetylsalicylic acid in 
plasma was no more than 4 hours. These findings were similar to a recent PK study of Bayaspirin tablets in healthy 
Italian participants.4 Compared to the currently available pharmacokinetic data, the exposure to acetylsalicylic acid in 
healthy Chinese subjects was slightly higher than that in Italian and Japanese healthy subjects after a single pre-prandial 
oral dose of 100 mg of Bayaspirin tablet.4,5

The antiplatelet effect of aspirin mainly depends on the concentration of acetylsalicylic acid in the circulation and the 
turnover rate of platelets. Previous studies have shown that after a single dose of aspirin, platelet cyclooxygenase activity 
could recover approximately 10% per day, along with the continuous renewal of platelets in the circulation. Platelets with 
intact cyclooxygenase activity could appear in circulation as early as 4–6 hours after a single dose of 100 mg aspirin. 
Besides, 10–20% of platelets with intact cyclooxygenase activity were considered sufficient to counteract aspirin’s 
inhibitory effect on platelet aggregation.6,7 Additionally, in specific clinical settings which are characterized by a high 
atherothrombosis risk (eg smoking, diabetes, metabolic syndrome, undergoing cardiac surgery, etc.), the turnover rate of 
platelets and the recovery rate of cyclooxygenase activity are significantly increased than usual.7 Due to the short 
maintenance of acetylsalicylic acid in circulation after taking aspirin EC tablets, the once-daily regimen may not be 
sufficient to exert an antiplatelet aggregation effect over 24 hours continuously. In patient populations with a higher 
platelet turnover rate, some individuals might even experience the phenomenon of “aspirin resistance or non- 
response”.8,9 Furthermore, due to the significant inter-individual variability in the absorption of acetylsalicylic acid, 
individuals with reduced or delayed absorption may not be able to achieve their benefit when cardiovascular events occur 
(eg, in the early morning).

This study also explored the pharmacokinetic characteristics of aspirin EcSr tablets produced by Shandong Xinhua 
Pharmaceutical Co., Ltd. in healthy Chinese subjects. The results revealed that EcSr tablets had both enteric-coated and 
sustained-release properties. After consuming EcSr tablets either before or after meals, the release and absorption of 
acetylsalicylic acid lasted for a significantly longer period of time in comparison to Ec tablets, and the inter-individual 
variation was significantly less. Whether the EcSr tablets were taken before or after a meal, acetylsalicylic acid could 
always be detected in the blood 1–2 hours after administration, and its duration was more than 10 hours. Although the 
peak concentrations of acetylsalicylic acid and salicylic acid were lower than those of the EC tablets, the AUC0-t and 
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AUC0–∞ of acetylsalicylic acid and salicylic acid were similar between aspirin EC and EcSr tablets. Therefore, we 
speculated that the above PK characteristics of EcSr tablets might enable them to continuously inhibit platelet aggrega
tion (including daily platelet renewal) after administration and reduce the gastrointestinal tract bleeding risk by 
decreasing the peak acetylsalicylic acid concentration. Intriguingly, a recent multi-centre randomized controlled clinical 
study in China also found that the preventive use of aspirin EcSr tablets 50–100 mg per day in the elderly had a similar 
inhibitory effect on platelet aggregation rate as the aspirin EC tablets. However, the short-term safety of EcSr tablets 
seemed to be better than EC tablets.10

In addition, although the [Dosage and Administration] section of the package insert for aspirin EcSr tablets states that 
“this product should be taken with warm water after meals, not on an empty stomach”, AUC0-t, ASA, AUC0–∞, ASA and 
other essential PK parameters of salicylic acid in this study were almost the same when EcSr tablets were taken before or 
after a meal, suggesting that feeding status had no significant effect on the pharmacokinetic characteristics of aspirin EcSr 
tablets. Therefore, this may allow the conditions of use to be appropriately broadened.

One potential limitation of our study is that we only examined the PK characteristics of JieNing® after a single 
administration. To gain a more thorough understanding of JieNing®, further studies investigating its PK characteristics 
after repeated administration and how they affect PD markers would be beneficial. We are now actively planning another 
study to address these important questions.

Conclusion
The duration of release and absorption of acetylsalicylic acid was significantly longer and the inter-individual variation 
was much less when EcSr aspirin tablets were taken with or after meals, compared with Ec aspirin tablets. Furthermore, 
meals had no significant effect on the pharmacokinetics of EcSr aspirin tablets.
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