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Abstract: 
 The study explored the effect of vitamin c and antacid on the pharmacokinetics of aspirin 

in human subjects. 

 The study was conducted in 12 healthy adults volunteers who were asked to take in the 

first study, two tablets of aspirin (300 mg) alone. In a second study, the same subjects were given  

two tablets of aspirin (300 mg) together with one tablet of vitamin c 500 mg. Eventually, in the 

third study,  the subjects were administered  two tablets of aspirin (300 mg) and one capsule 

containing NaHCO3 (500 mg). The three studies were separated by one week wash out period.  

 In each study, urine was collected from each individual participated in the study at 

specific time intervals for up to24 hours post dosing to calculate the cumulative amount of 

salicylate excreted in urine. The excretion rate was plotted against the mid-time sampling time to 

calculate the elimination rate constant (K), and the elimination half-life (T0.5). 

 It was found from the current investigation that administration of vitamin c tablet with 

aspirin tablets reduce (K) values and elongate T0.5, whereas, NaHCO3 intake elevate K values and 

reduce T0.5 in all subjects participated in the study.  

 It can be concluded from the current investigation that administration of weak acid drugs 

like vitamin c, or weak base drugs like antacid have considerable effect on the residence of 

aspirin in the body and consequently its intensity and duration of clinical effect.  
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 دواءالحركية التأثير حبوب فيتامين سي والمضادة للحموضة )معمل أدوية سامراء( على 

 لحبوب الأسبرين )معمل أدوية سامراء( في جسم الإنسان
 عبد الجبار الطائي، ** وداد كمال علي* جعفر جابر إبراهيم التميمي، * رحاب 

 * فرع الصيدلانيات، كلية الصيدلة،  جامعة بغداد.

 لانيات، كلية الصيدلة، الجامعة المستنصرية.فرع الصيد

 :الخلاصة
 سبرين داخل جسم الانسان.ر فيتامين سي وبيكاربونات الصوديوم على حركية حبوب الأتاثي دراسة تمت 

 لوحده فيملغم  300بجرعة  سبرينالأمن  حبة 2 بتناولبلغوا أ الذينمجموعة من المتطوعين على  الدراسة جريتأ 

 500الصوديوم بجرعة  بيكاربونات مع خيرا  أفي الدراسة الثانية و ملغم 500بجرعة  ومع حبوب الفيتامين سي ىولالأ الدراسة

 . الثلاث كفترة لغسل الدواء من الجسم الدراسات بين سبوعأ وبفاصلملغم  في  الدراسة الثالثة 

ساعة  24 لمدةتناول الدواء و وقات محددة من وقت أفي  الدراسة في مشارك شخص كلمن قبل  درارالإ جمع تم 

ثابت  لحسابالوسط لجمع العينات  وقت معفراز ورسمها سرعة الإ وحسابدرار المتجمعة في الإ السالسيليتكمية  وقياس

 .للافراز النصف والعمر فرازمعدل الإ

صبح أفراز قد للإ النصف عمر وأن ،فرازثابت معدل الإ لقل قد سي الفيتامين ن أستخدامأ الدراسة هذه خلال من وجد 

شخاص كل الأ عندفراز فراز وقل عمر النصف للإقيمة ثابت معدل الإ ترتفعإ الصوديوم بيكاربونات ستخدامإ مع بينما ,طولأ

 المشاركين في الدراسة. 
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 الهوالقاعدية الضعيفة مثل مضادات الحموضة  س الفيتامينمثل  عفيةدوية الحامضية الضبأن الأ نستنتج البحث هذا من 

 .العلاجية فاعليته وفترة شدة على وبالتالي الجسم في سبرينالأ بقاء فترة على مؤثر ثيرأت

 ثابت معدل الإفراز، عمر النصف للإفراز.، أسبرين، فيتامين سي، مضادات الحموضة الكلمات المفتاحية:
 

Introduction: 

 Aspirin (acetyl salicylic acid=ASA) 

is a weak acid drug usually taken orally as a 

tablet. Aspirin is used in the treatment of 

mild to moderate pain, inflammation, and 

fever [1, 2]. It is also used as an antiplatelet 

agent to prevent myocardial infarction, 

stroke and transient ischemic episodes [3, 4]. 

 Aspirin is promptly absorbed by 

passive diffusion from stomach and 

intestine. Aspirin is rapidly biotransformed 

into the active metabolite (salicylate) in the 

stomach, in the intestinal mucosa, in the 

blood and mainly in the liver. Therefore, it 

has short elimination half-life (T0.5) of about 

20 minutes. Only a small portion of aspirin 

is excreted unchanged in the urine. Salicylic 

acid is further metabolized in the liver into 

its glycine conjugate salicyluric acid and its 

glucuronic acid conjugates, salicyl phenolic 

glucuronide and salicyl acyl glucuronide [5,6].  

Ring hydroxylation products of salicylic acid 

are also formed, although in much smaller 

amounts; these include gentisic acid (2, 5-

hydroxybenzoic acid) and 2, 3-dihydroxy-

benzoic acid. Additional metabolites, also 

formed in minor amounts, include gentisuric 

acid and salicyluric acid phenolic 

glucuronide [5, 7]. Salicylate is responsible for 

most anti-inflammatory and analgesic 

effects.  

 Urinary excretion of unchanged 

salicylate accounts for 10% of the total 

elimination of salicylate. Excretion of 

salicylate results of glomerular filtration, 

active proximal tubular secretion through the 

organic acid transporters and passive tubular 

reabsorption. Urinary excretion is markedly 

pH dependant, and as the urinary pH rises 

from 5 to 8, the amount of free ionized 

salicylate excreted increases from 3% of the 

total salicylate dose to more than 80%  

(by ion trapping in the urine). It was reported 

that renal salicylate excretion can be 

enhanced by alkaline diuretic [8]. 

 Generally, many drugs are 

reabsorbed from the renal tubules by either 

an active or a passive process after their 

filtration through glomerulus. The reabsorp-

tion of drugs that are weak acids or weak 

bases is affected by the pH of the fluid in the 

renal tubule and the pka of the drug. These 

two factors determine the percentage of 

ionized and unionized forms of the drug. 

Generally, the unionized form is more lipid 

soluble, and thus has higher membrane 

permeability. The unionized form of drug is 

easily reabsorbed from the renal tubule back 

into the body. This process of drug 

reabsorption can significantly reduce the 

amount of drug excreted, depending on the 

pH of the urinary fluid and the pka of the 

drug. The pka of the drug is constant; 

however the normal pH of urine may vary 

from 4.5 to 8.0, depending on diet, 

pathophysiology, and drug intake.  The pH 

of urine rises after consumption of 

vegetables and fruits, or diets rich in 

carbohydrates. On the other hand, diets rich 

in protein lower the pH of the urine. 

Administration of drugs such as vitamin c 

and antacids like sodium carbonate in large 

quantities may decrease (acidify) or increase 

(alkalinize) the urinary pH, respectively. 

Furthermore, urinary pH is highly influenced 

after intravenous administration of drug or 

fluid [9].  

 The aim of this study is to evaluate 

the effect of administering weak acid drugs 

like vitamin C, or weak base drugs like 

antacid on the pharmacokinetics of aspirin 

after oral administration to healthy adult 

subjects. 
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Materials and Methods: 
Study conduct: 

 Aspirin tablet 300 mg (SDI), vitamin 

c tablets 500 mg (SDI), antacid (NaHCO3) 

500 mg, colour developing reagent; were 

used in the study. All the study phases 

including the clinical, bioanalytical, and 

pharmacokinetic were conducted in the 

college of pharmacy, university of Baghdad, 

Baghdad, Iraq. The study protocol which 

involve all details of the study was approved 

by the principal investigator, the clinical 

investigator, the ethical committee, and the 

institutional review board (IRB) before study 

conduct. A written consent was obtained 

from each subject before starting the study. 

 Twelve healthy adult eligible 

subjects were participated in the current 

investigation. The subjects were considered 

to be eligible for participation in the study 

based on; clinical and physical 

examinations, and routine clinical laboratory 

tests.   

 The study was designed as; fasting, 

single-dose, three-treatment, three-period, 

three-sequence, randomized crossover 

design with one week washout period 

between dosing. As per study design, each 

subject should receive; single dose of two 

aspirin tablets of 300 mg (Samarra Drug 

Industries, Iraq = SDI) alone, two aspirin 

tablets of 300 mg (SDI) and one tablet of 

vitamin c 500 mg (SDI), or two aspirin 

tablets of 300 mg (SDI) and one capsule 

containing NaHCO3 500 mg.  

 No drug was taken for at least 48 hrs 

prior the study. After over-night fasting, 

urine was voided from each subject, and a 

sample of 50 ml was kept to be used as 

blank. The subjects were then administered 

the investigational drug products with 240 

ml of water, and remained fasting for three 

hours after dug products intake. Water was 

allowed for the next hours (200 ml at hourly 

intervals). Urine was collected from each 

subject. The subjects were asked to void 

their bladder completely at each time 

interval to insure empty bladder and 

minimize the residual urine. The time of 

urination was noted and the volume of urine 

excreted was measured. Urine samples of 50 

ml were kept in closed container in 

refrigerator until all samples were collected. 

Urine samples were collected for 24 hours 

after investigational drug products intake. 

 

Chemical analysis of salicylate: 

 Measurement of salicylate 

concentration is based on the chemical 

analysis of the phenolic group which react 

with the ferric ion (found in color 

developing agent). To exactly 1 ml of urine 

sample, 5 ml of colour developing reagent 

was added. The colour developing reagent is 

composed of; mercuric chloride 8.0 gm, 

ferric nitrate 8.0 gm, 24 ml of 1N HCl, and 

adequate distilled water to complete the 

volume to 200.0 ml. The mixture was 

centrifuged, and the supernatant was 

transferred into kimex tube. The absorbance 

was determined spectrophotemetrically at 

530 nm [10]. 

 

Determination of elimination rate 

constant (K): 

 Execration rate was plotted versus 

mid point time during urine collection 

interval on semilog paper. The K value for 

each subject and in each experiment was 

obtained from the terminal slope of the plot. 

The elimination half-life (T0.5) was 

calculated as 0.693/K[9]. 

 

Result and Discussion: 
 Figure-1 shows three plots of 

excretion rate (dA/dt) versus midpoint time 

profiles of the three experiments conducted 

in the current investigation.  

The first plot demonstrate administration of 

two aspirin tablets of 300 mg alone, the 

second plot reflects administration of two 

aspirin tablets of 300 mg and one tablet of 
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vitamin c 500 mg, and the third plot shows 

administration of two aspirin tablets of 300 

mg and NaHCO3 500 mg.  

 Table-1 exhibit the calculated 

elimination rate constants and elimination 

half-lives obtained in this study. The 

elimination rate constant was increased and 

the half live of salicylate was decrease when 

aspirin tablets were administered with 

antacid, whereas administration of vitamin c 

resulted in reducing the elimination rate 

constant and elongating the elimination half 

live, compared to the control elimination rate 

constant values obtained from administration 

of aspirin tablets alone; as shown in figure-1 

and Table-1.   
 

 

 
 

Figure-1: Excretion rate (mg/hr) versus mid point time (hr) plots after administration of aspirin 

tablets alone, aspirin tablets and vitamin c tablet, or aspirin tablets and antacid. 

 

Table-1: Mean elimination rate constants (K) and the corresponding elimination half-lives (T0.5) 

of salicylate. 

 

Product K (hr-1) T0.5 (hr) 

Aspirin tablets alone 

2X300 mg 

0.268 2.6 

Aspirin tablets + vitamin c 

2X300 mg + 500 mg 

0.230 3.0 

Aspirin tablets + NaHCO3 

2X300 mg + 500 mg 

0.282 2.4 

 
 Experimental and clinical studies 

confirmed that urinary alkalinization 

increases salicylic acid elimination. It was 

reported that high doses of antacids increase 

urinaiy pH, thus increasing urinary excretion 

of salicylic acid, and consequently leading to 

decrease its plasma levels [11].   

 The effect of ascorbic acid (vitamin 

c) supplementation (3g/day) on renal 

clearance and plasma plateau level of 

salicylate was studied by Hansten, and 

Hayton (1980) who found that ascorbic acid 

did not significantly alter urine pH nor did it 
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affect renal excretion or blood level of 

salicylate [12].  

 In other study it was found that the 

total oral body clearance of salicylic acid 

under acidic conditions was significantly 

lower than that under alkaline urine 

conditions [8}.  They have reported that there 

was also a significant difference in 

percentage of the dose excreted unchanged 

under acidic and alkaline condition. The 

percentage of excreted dose was increased 

from 2.3 +/- 1.5% under acidic conditions to 

30.5 +/- 9.1% under alkaline conditions.  

 However, increase urinary excretion 

of ascorbic acid (vitamin c) and decrease 

excretion of aspirin was reported to occur 

when the drugs are administered 

concurrently [13].   

 Specifically, at low ascorbic acid 

intake, acetylsalicylic acid increased urinary 

ascorbic acid, but at high ascorbic acid 

intake, acetylsalicylic acid instead decreased 

urinary ascorbic acid [14]. 

 From pharmacokinetic point of view, 

it can be suggested that administration of 

week acid drugs like vitamin c, or antacid 

intake together with aspirin could possibly 

alter the pH of the renal tubules. This change 

in the pH may have remarkable effect on the 

reabsorption of aspirin from renal tubules 

back to the general circulation, and conseq-

uently the amount of aspirin excreted in 

urine and its elimination half life; which in 

turn have clinical impact in the duration and 

intensity of effect of aspirin in human.   

 

Conclusions: 
From the results of the current 

investigation, it was found that administ-

ration of vitamin c or antacid with aspirin 

influence the elimination of the aspirin from 

the body.   

 

References: 
1 - Reynolds, J.E.F., ed. Martindale: The 

Extra Pharmocopoeia, 30th Ed., 

London, The Pharmaceutical 

Press,1993. 

2 - Flower, R.G., Moncada, S. & Vane, 

j.R. Analgesic-antipyretics and 

antiinflammatory agents: Drugs 

employed in the treatment of gout. ln: 

Gilman, A.G., Goodman, L.S., RalI, 

TW. & Murad, E, eds, The 

Pharmacological Basis of 

Therapeutics, 7th Ed., New York, 

Macmilan, 1985, pp. 680-686. 

3 - Antiplatelet Trialists' Collaboration 

Collaborative overview of randomised 

trials of antiplatelet therapy 1: 

Prevention of death, myocardial 

infarction, and stroke by prolonged 

antiplatelet therapy in various 

categories of patients. Br. Med. J., 

1994, 308, 81-106. 

4 - Patrono, C. Aspirin as an antiplatelet 

drug. New Engl. 1. Med., 1994, 330, 

1287-1294 

5 - Patel DK, Hesse A, Ogunbona 

A, Notarianni LJ, Bennett PN. 

Metabolism of aspirin after therapeutic 

and toxic doses. Hum Exp 

Toxicol. 1990, May; 9 (3):131-136. 

6 - Needs, C.J.& Brooks, P.M. Clinical 

pharmacokinetics of salicylate. Clin. 

Phaemacokinet., 1985, 10, 164-177. 

7 - Dubovska, D., Piotrovskij, V.K., 

Gajdos, M., Krivosikova, Z., Spustova, 

V. & Tmovec, T. Pharmacokinetics of 

acetylsalicylic acid and its metabolites 

at low doses: A compartmental 

modeling. Meth. Find. Exp. Clin. 

Pharmacol., 1995, 17, 67-77. 

8 - Vree TB, Van Ewijk-Beneken Kolmer 

EW, Verwey-Van Wissen CP, Hekster 

YA. Effect of urinary pH on the 

pharmacokinetics of salicylic acid, 

with its glycine and glucuronide 

conjugates in human. Int J Clin 

Pharmacol Ther. 1994, Oct; 32(10): 

550-558.  

9 - Leon Shargel, Andrew B.C. Yu, 

Applied Biopharmaceutics and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=2375880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hesse%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2375880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ogunbona%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2375880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ogunbona%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2375880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Notarianni%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=2375880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bennett%20PN%5BAuthor%5D&cauthor=true&cauthor_uid=2375880
https://www.ncbi.nlm.nih.gov/pubmed/2375880
https://www.ncbi.nlm.nih.gov/pubmed/2375880
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vree%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=7834163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Ewijk-Beneken%20Kolmer%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=7834163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Ewijk-Beneken%20Kolmer%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=7834163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verwey-Van%20Wissen%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=7834163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hekster%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=7834163
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hekster%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=7834163
https://www.ncbi.nlm.nih.gov/pubmed/7834163
https://www.ncbi.nlm.nih.gov/pubmed/7834163
http://www.abebooks.co.uk/servlet/SearchResults?an=Leon+Shargel%2C+Andrew+B.C.+Yu&cm_sp=det-_-bdp-_-author


AJPS, 2016, Vol. 16, No.2 
Date of acceptance: 1-11-2016  

104 
 

Pharmacokinetics, 3rd edition 

Published by Appleton & Lange1993. 

10 - Central Pennsylvania Association of 

Chemistry Teachers in Cooperation 

with NSF, Juniata College, and Private 

Industry, Student Laboratory Manual 

for Excellence, 1990. 

11 - Clissold, S.P. Aspirin and related 

derivatives of salicylic acid. Drugs, 

1986, 32, 8-26. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 - Hansten, P.D., and Hayton, W. L. 

Effect of antacid and ascorbic acid on 

serum salicylate concentration. J. Clin. 

Pharmacol., 1980, 20:326-331. 

13 - Mc. Evoy GK. Drug information. The 

American Hospital Formulary Service, 

American Society of Health 

Pharmacists, Inc., MD 1993.  

14 - Johansson U, Akesson B. Interaction 

between ascorbic acid and 

acetylsalicylic acid and their effects on 

nutritional status in man.  Int J Vitam 

Nutr Res. 1985; 55(2):197-204. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Johansson%20U%5BAuthor%5D&cauthor=true&cauthor_uid=4040504
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akesson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=4040504
https://www.ncbi.nlm.nih.gov/pubmed/4040504
https://www.ncbi.nlm.nih.gov/pubmed/4040504

