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Figure 1 The design of a drug delivery system needs to consider the relationship among

the drug: materials, and the human body- In contrast, controlled release is concerned about
the drug-material interactions, pharmacology is about drug-body interactions, and

biomaterial science is about material-body interactions-
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Figure 2 The three types of relationships between drug and polymer in drug delivery
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Figure 3 Three possible structures in a drugpolymer solid dispersion sample (left)
drug/polymer glassy solution; (middle) drug crystals in equilibrium with a saturated

drug/polymer solution; (right) amorphous drugrich and polymer-rich domains coexist -
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Figure 4 The composition-processing structure property

relationship for a drug-polymer 2-component system
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Figure 5 A possible temperaturecomposition phase diagram of a
drug-polymer Z-component system. including liquid-solid phase
transition line and liquid-liquid phase separation
(binodal and spinodal) curves, along with the glass

transition curve which is important for structure formation
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Figure 7 Four categories of drug molecules according to their natural/synthetic routes and molecular weight -
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Figure 8 The biological functions of a protein is determined by its primary chain structure-
The interactions among the amino acid monomer residues along the chain enables the protein
to fold into a regular structure, where the correct functional groups form a chemical pattern- This

chemical group pattern is the basis for all advanced functions of the protein (from Reference 38).
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Polymer Principles in Drug Delivery

HUANG Yanbin
(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Drug delivery has matured and become an engineering science. which utilize basic
principles of material science to design the delivery system according to the pharmacology requirements-
Since polymer is essential for most of the drug delivery systems. it is important to understand how
polymer principles are used to study drug delivery and develop new technologies- Here we used drug-
polymer solid dispersion and polymer drugs as two examples to emphasize that the structure-property
relationship, the central dogma of polymer science: is also the key for drug delivery-
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