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Abstract: Fraction absorbed (Fa) is an important parameter to describe the absorption level of oral drugs, and
an important basis for the development and optimization of the formulation process. Because it is easily confused
with the concept of absolute bioavailability, it has not received enough attention from the industry. There are many
complex factors affecting Fa. There are three time-related factors that directly affect the extent of Fa: the release
time, the absorption time, and the residence time. The relationship between these three time-related factors
determines the extent of Fa. Generally, we are more concerned about the apparent factors that affect the extent of
Fa, including independent variables and covariates; The independent variables include administered dose, route,
dosage form, etc. The covariates are divided into internal and external factors, and external factors include food
factors, drug interactions, efc. Internal causes include age, sex, disease, efc. This paper analyzes and systematically
combs how independent variables and covariates directly or indirectly affect the three time-related factors by
affecting the body's physiology and internal environment, thus changing the complex process of Fa. Understanding
this theoretical framework can better optimize the independent variables to reduce the impact of covariates on Fa.
In addition, this paper also introduces the latest progress of prediction and evaluation of Fa, including the progress
of complex dissolution device and the status of software prediction.
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Table 1 Fa, P_; and Fsys values of the 6 drugs. P : Effective per-

meability coefficient in human

Drug name Fa/% P_/x10*cm's’  Fsys/%  Ref.
Furosemide 40-60 0.05 50 [2]
Lisinopril 35 0.33 25 [3]
Terbutaline 40-50 0.30 32 [4]
Amoxicillin 45-75 0.30 70 [5]
Metoprolol 95 1.34 50 [6]
Amiloride 80-90 1.60 50 [7]

Efflux transporter: P-gp
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Figure 1 The whole process of drug absorption in vivo. Fsys: Fraction of dose entering the systemic circulation; Fa: Fraction absorbed; Fg:

Fraction of gastrointestinal availability; Fh: Fraction of hepatic availability
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Sufficient release time and absorption time.

Fa is high and not easily affected by covariates.
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The retention time in the gastrointestinal absorption window is

insufficient, and release is a speed limiting step.
The level of Fa is sensitive to the factors affecting drug release.
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The drug accumulates in the intestine after rapid release, and absorption is the rate-limiting step.
However absorption is usually a compound-dependent parameter rather than a pharmaceutical-
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s0 the level of Fa affects the retention time of digestive tract.

The drug release is slow and the absorption is slow. The retention time of gastrointestinal
absorption window is a rate-limiting step. Insufficient retention time leads to low Fa. The

[ level of Fa is sensitive to the factors affecting drug release and gastrointestinal retention time.
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Figure 2 Relationship between the time required for complete absorption of the drug, gastrointestinal retention time and the time required

for complete release of the preparation
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Table 2 The 7, calculated according to Equation 7. z, : Time of

drug completely absorbed
Drug name P /x10" cms” t,/h
Ketoprofen 8.7 0.74
Metoprolol 1.34 4.77
Anmiloride 1.60 4.00
Isotretinoin 0.99 6.46
Inogatran 0.03 213.2
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Figure 3 Relationship between Fa and P . (Adapted from Ref.

20 with permission. Copyright @ Taylor and Francis)
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* Certain foods, such as grapeftuit juice, will affect the first pass of intestine
++ Specific prescription excipients, such as gastric retention preparations, gastric floating preparations, etc.

Figure 4 Stratification and correlation diagram of factors affecting Fa. AUC: Area under the drug concentration-time curve; C_ : Peak

concentration; pAUC: Partial area under the drug concentration-time curve
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