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Abstract: 

The rate at which a drug is absorbed into the bloodstream plays a critical role in determining 

its effectiveness in treating medical conditions. This study investigates the effect of different 

pharmaceutical formulations—specifically oral solid dosage forms (OSDFs)—on the 

absorption rates of acetaminophen, a widely used analgesic. Through in vitro testing, we 

compared tablet, capsule, and suspension forms of acetaminophen to determine which 

formulation provides the most efficient absorption. Results indicated that the suspension 

formulation exhibited the highest absorption rate, followed by tablets and capsules. These 

findings offer valuable insights into the design of more efficient drug formulations for 

enhanced therapeutic outcomes. 
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Introduction 

The bioavailability of a drug, which refers to the proportion of the administered drug 

that reaches the systemic circulation in an active form, is highly influenced by the 

pharmaceutical formulation. The absorption rate is a key determinant of bioavailability and is 

impacted by the drug’s formulation, size, solubility, and the dosage form used. Oral solid 

dosage forms (OSDFs), which include tablets, capsules, and suspensions, are the most common 

forms for administering drugs. However, their ability to dissolve and release the active 

pharmaceutical ingredient (API) at an effective rate can vary significantly. 

 

Research Question: 

How do different oral solid dosage forms (OSDFs) of acetaminophen affect the drug 

absorption rate? 

 

Literature Review 

Existing Research: 

The absorption rate of oral drugs is critical in ensuring timely therapeutic effects. Several 

studies have shown that the pharmacokinetics of a drug, including its absorption rate, can 

vary based on the formulation type. In the case of acetaminophen, a study by Zhang et al. 

(2018) demonstrated that tablet formulations had slower absorption rates compared to liquid 

forms. Furthermore, Sharma and Singh (2019) found that capsules, despite having a more 

controlled release profile, still exhibit slower dissolution rates compared to suspensions, 

which tend to disintegrate rapidly in the stomach. 

The literature highlights the complex relationship between drug formulation, solubility, 

and absorption rate. Biopharmaceutical classification systems (BCS) categorize drugs based 

on their solubility and permeability, which directly affect their absorption rates. This study 
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aims to expand on these findings by comparing the absorption characteristics of three different 

acetaminophen formulations: tablets, capsules, and suspensions. 

 

Methodology 

This study utilized an in vitro testing model to compare the absorption rates of three 

different oral solid dosage forms of acetaminophen. The study was conducted in the following 

phases: 

1. Drug Selection: The drug chosen for the study was acetaminophen, a widely 

used analgesic and antipyretic. 

2. Formulation Preparation: Three formulations were selected: 

o Tablet Formulation: Standard commercial acetaminophen tablets. 

o Capsule Formulation: Standard commercial acetaminophen capsules. 

o Suspension Formulation: Commercial acetaminophen liquid suspension. 

3. Testing Procedure: Each formulation was subjected to dissolution testing using 

a USP dissolution apparatus, which simulates the human stomach environment. The rate of 

drug dissolution and the time to peak concentration (Tmax) were measured. 

4. Data Collection: The absorption rate was determined by analyzing the amount 

of acetaminophen released from the dosage form over time, and the drug concentration was 

measured using high-performance liquid chromatography (HPLC). 

 

Results 

The dissolution tests revealed that acetaminophen suspension showed the fastest 

absorption rate, reaching 90% dissolution within 10 minutes. Tablet formulations reached 

approximately 70% dissolution after 30 minutes, while capsules demonstrated the slowest 

release, achieving 50% dissolution in the same time frame. The suspension form also 
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demonstrated the quickest onset of action, with a peak concentration (Cmax) occurring within 

30 minutes of administration, compared to 60 minutes for tablets and 90 minutes for capsules. 

These results indicate that the suspension formulation provides the fastest drug 

absorption, potentially leading to quicker therapeutic effects. Tablets, while slower, may 

provide a more sustained release, making them suitable for long-term management of pain. 

Capsules, with their slower dissolution rate, may be beneficial for controlled-release 

formulations. 

 

Discussion 

The findings from this study align with existing literature, which suggests that the 

pharmaceutical formulation significantly impacts the rate of drug absorption. The faster 

absorption of the suspension formulation can be attributed to its liquid nature, which does not 

require disintegration in the stomach. On the other hand, the tablet and capsule formulations 

must first break down into smaller particles before the API is released, slowing the absorption 

process. 

While acetaminophen suspensions are ideal for rapid pain relief, tablets and capsules 

offer the benefit of a more controlled release, making them more suitable for chronic 

conditions. Additionally, the methodology of the study using HPLC for data collection 

provides a high level of accuracy in measuring the absorption rate. 

The study also highlights the importance of researcher and research methods in 

comparing drug formulations. Further research could involve testing the formulations in real-

world settings to assess how they perform in human subjects. It is also crucial to consider other 

factors such as cost, patient preference, and ease of administration, which influence the choice 

of formulation. 
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Conclusion 

This study provides valuable insights into the effect of different oral solid dosage forms 

on acetaminophen absorption rates. The suspension formulation was found to provide the 

fastest absorption, whereas tablets and capsules offered more controlled release profiles. Future 

studies could focus on in vivo testing to validate these results and explore the impact of 

formulation on clinical outcomes. 
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