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Research progress of layer-by-layer self-assembly
technology in drug delivery
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Abstract: In recent years, layer-by-layer self-assembly (LbL) has developed rapidly. It has been widely used
in various industries such as medicine and metallurgy because of its simplicity, flexibility and controllability. In
the study of drug delivery system, hollow microcapsules constructed by LbL method as drug carrier have great
advantages in drug release, circulation in vivo and bioavailability, providing a technical platform for targeted
drug release. In this paper, we summarize the types of film-forming materials and the driving force used in LbL
technology, the way of loading drug into hollow micro capsule, and the variety of loaded drugs. We focus on the
release mechanism, its evaluation and safety evaluation of self-assembled film as drug carrier in vivo and in vitro.

The review shows the great application prospect of LbL technology in the field of drug delivery.
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Figure 1  Simplified molecular picture of the first two adsorption steps, depicting film deposition starting with a positively charged

substrate. (Adapted from Ref. 1 with permission. Copyright © 1997 the American Association for the Advancement of Science)
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Figure 2 Side-view illustration of the deposited film. For sim-
plicity a carbazolyl group and a 3, 5-dinitrobenzoyl group are rep-
resented as D and A, respectively. Pairs of D and A forming charge-
transfer (CT) complexes are circled. (Adapted from Ref. 27 with
permission. Copyright © 1997 American Chemical Society)
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Figure 3  Schematic representation of different ways to prepare the shell loaded drugs. I: Coprecipitation; II: Adsorption of drugs on

template; IIT: The stimulus response drives drug diffusion into the shell
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