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List of abbreviations

PK: Pharmacokinetic

PD: Pharmacodynamic

AUC: Area under the plasma concentration time curve
Cmax: Maximum concentration in the plasma

Tmax: The time at which this concentration is observed

FDA: United states food and drug administration



EMA: European medicines agency

Gl: Gastrointestinal

MRI: Magnetic resonance imaging

MMC: Migrating motor complex

MR: Modified release

IR: Immediate release

GE: Gastric emptying

CA: Colonic arrival

HPMC: Hydroxypropyl methylcellulose

BCS: Biopharmaceutics classification system
FODMAPs: Fermentable oligosaccharides disaccharides monosaccharides and polyols
BSH: Bile salt hydrolase

MRP2: Probiotic upregulate the mucosal efflux drug transporters
OATP: Organic anion transporting polypeptides
PEPT1: Oligo peptide transporter

GP: Glycoprotein

MRPs: Multidrug resistance associated proteins
BCRP: Breast cancer resistance protein

IV: Intravenous injection

VLDL: Very low density lipoproteins

LDL: Low density lipoproteins

HDL: High density lipoproteins

Vd: Volume of distribution

Cl: Clearance



AAG: Alpha-1 acidic glycoprotein

PH: Power of hydrogen

Sapp: Apparent solubility

ADH: alcohol dehydrogenase

FASSGF: fasted stated simulated gastric fluid
FASSIF: fasted state simulated intestinal fluid
CR: controlled release

ABC: level of transport proteins

OSC: organosulfur compounds

EDTA: ethylene diaminetetraacetic acid
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Gall bladder

* Release of bile salts

Upper intestine

¢ Increased buffer capacity
* Increased osmolality

(duodenum and upper jejunum)

¢ Increased bile salt content
* Increased enzyme activity

Stomach

e Increased pH

* Delayed emptying of contents,
but the water

e Increased fluid volume

e Pepsin activity

e Lipase activity

Pancreas

* Increased enzyme secretion

Distal ileum

* Increased buffer capacity

Proximal colon (cecum and
ascending colon)

e Decreased pH

* Increased buffer capacity

* Increased bile salt content

in ascending colon
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Abstract

The simultaneous intake of food and drugs can have a strong impact on drug release, absorption,
distribution, metabolism and/or elimination and consequently, on the efficacy and safety of
pharmacotherapy. As such, food-drug interactions are one of the main challenges in oral drug
administration. Whereas pharmacokinetic (PK) food-drug interactions can have a variety of
causes, pharmacodynamic (PD) food-drug interactions occur due to specific pharmacological
interactions between a drug and particular drinks or food. Extensive efforts were made to
elucidate the mechanisms that drive pharmacokinetic food-drug interactions. Their occurrence
depends mainly on the properties of the drug substance, the formulation and a multitude of
physiological factors. Every intake of food or drink changes the physiological conditions in the
human gastrointestinal tract. Therefore, a precise understanding of how different foods and
drinks affect the processes of drug ADME as well as formulation performance is important in
order to be able to predict and avoid such interactions. The different mechanisms that can lead to

pharmacokinetic food-drug interactions will be discussed and summarized in this review.
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