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Editorial 
Oral Bioavailability (OB) is defined as “the rate and extent to 

which the active ingredient or active moiety is absorbed from a drug 
product and becomes available at the site of action” by FDA [1]. For the 
pharmaceutical industries, high OB is often the major consideration 
in the development of bioactive molecules as therapeutic agents 
[2]. Meanwhile, for the drugs administrated by the oral route, OB is 
indisputably one of the most important pharmacokinetic parameters 
owing to its indicator role for the efficiency of the drug delivery to the 
systemic circulation [3]. Unfortunately, OB measured in vivo is labor 
intensive, time-consuming and prone to error. Therefore, in silico 
methods that can predict OB reliably and quickly are good alternatives. 
In this comment, an OB issue encountered during the course of 
prediction is described, including possible challenges and strategies.

The Inherent Challenges in OB Prediction
OB is governed by various biological and physicochemical 

properties, such as drug disintegration and dissolution, degradation, 
gastric emptying, the intestinal membrane permeation, the intestinal 
and hepatic first-pass metabolism, human intestinal absorption and 
even the drug dosage form. Worse still, the factors discussed above may 
differ across patients, and even during different periods of the same 
patient. Whether a drug is taken with or without food/other drugs may 
affect absorption and first-pass metabolism. Moreover, disease states 
play a role in affecting liver metabolism or gastrointestinal function 
and thus alter absorption.

The Brief History of OB Prediction
In recent years, various efforts have been reported to model OB 

using the descriptor-based quantitative-structure activity relationship 
approach (QSAR) methods, but their prediction abilities were relatively 
low. The major defects are high false positives rate, small sample sizes, 
and access protected. 

The pioneers of OB prediction can be traced back to the regression 
model developed by Andrews and coworkers [4]. This model might not 
be reliable for its high false positives rate. Subsequently, the classification 
models were proposed [5]. However, the data set was smaller, and 
thus the reliability of them is questionable. In addition, Turner et 
al. [6] constructed a stepwise regression model with a correlation of 
0.72 for the test set. But obviously, the test sets used in the model for 
validation was small which might also not be statistically reliable. Then, 
many models based on larger databases were proposed. Veber et al. [2] 
reported a QSAR model using 1100 drug candidates. Further, a QSPR 
model [7] for human absolute OB was proposed. These two models 
have something in common- data sources and access protected. 

More recently, researchers are turning their attentions to develop 
new algorithm-aided prediction model. Ma et al. [8] proposed a GA-
CG-SVM based prediction model with receivable overall classification 
accuracy, but unreasonable prediction accuracy for the low-
bioavailability class. In 2011, Tian et al. [3] constructed MLR models 
by employing the genetic function approximation (GFA) technique. 
However, the prediction ability of the model is relatively low. 

Strategies and Perspective
It is repeatedly specified that the perfect prediction model for 

OB should be physiologically and sufficiently reflective of the specific 
biological barrier of interest in humans [9]. This emphasizes that the 
knowledge of the metabolism and efflux at the intestinal mucosal level 
is of particular importance. In our previous work, we have constructed 
a novel chemometric method [10] for prediction of human OB by 
integrating the information of the ATP-dependent efflux protein 
P-gp and the cytochrome P450s, the important defense limiting the
absorption of candidate drugs. The optimal SVR model performs well
with R2 of 0.80 and SEE of 0.31 for test sets, indicating the potential
efficiency in early elimination of unfavorable candidates in drug
discovery. But, there are still some limitations in this model, such as the 
lack of consideration of drug dosage form, disease states and so forth.

Developing a perfect prediction model will be challenging, but it is 
justified given their power to health care. The world cannot afford to wait 
long for answers to exact OB, and researches need to play their part in 
finding solutions. For example, they will need to measure the influence 
of different dosage forms for OB. More broadly, drug interactions, 
food, disease states, gene polymorphism, individual medicine and 
many other factors should be taken into considerations. In addition, at 
this critical time, it would encourage industry and academia to promote 
cooperation, and become activists for OB prediction. 
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