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Solvent Evaporation

S
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Solvent Evaporation

In the solvent evaporation technique, polymer and drug are dissolved in an organic solvent with a low boiling point,
followed by evaporation and subsequent dehydration. The chosen organic solvent is selective

toward one block, which results in the formation of micelles in nonaqueous solutions. The outcome is usually determined
by the type of solvent, the concentration of polymer and drug, and the rate of

evaporation. The limitation of this approach lies in the limited choice of solvents, and there is no guarantee the resulting

particles will be well defined core-shell particles that can be easily re-dissolved in water.

Example Method

1.Dissolve 2 mg of drug and 20 mg of polymer in methanol (or any other low-boiling solvent that can dissolve
both components).

2. Evaporate solvent under vacuum.

3. Add distilled water, incubate at 40 °C for 10 min, and vortex to obtain a clear solution.

BENM :
Molecules 2015, 20, 20397-20408, Matthew McKenzie et el.
Hydrogel-Based Drug Delivery Systems for Poorly Water-Soluble Drugs
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Co-solvent Evaporation
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Co-solvent Evaporation

Co-solvent evaporation proceeds by adding water directly to the organic solvent to cause the self-assembly of the micelle
and encapsulation of the drug. The outcome is controlled by the type of solvent, the ratio between organic solvent and
water, the concentration of water and drug, rate of solvent evaporation, and the order and rate of mixing.20 This

approach is limited by the choice of solvent, but usually results in higher drug encapsulation efficiencies.

Example Method
1. Dissolve 20 mg of polymer and 2 mg of drug in 1 mL of acetone,THF, or acetonitrile.
2. Add 2 mL of water dropwise to the organic solvent (or vice versa).

3. Mix for 4 h, followed by the evaporation of the organic solvent.
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Dialysis
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Dialysis

Dialysis is probably the most versatile and most common technique used for drug encapsulation since it allows the use of
high-boiling solvents such as DMSO, which is removed by dialysis and replaced with water. Although this approach is
applicable to many solvent systems, the drug loading efficiency is usually lower than the co-solvent evaporation and the
technique can be time-consuming.

The slow process can aid the formation of thermodynamically stable morphologies. A final dialysis step to remove solvent
and free drug is often crucial to obtain a product free of organic solvent while maintaining maximum drug loading.
However, while extensive dialysis can assist in the thorough purification of the product, it also can cause the release of the

already encapsulated drug and result in low drug encapsulation efficiencies.

Example Method
1. Dissolve 20 mg of polymer and 2 mg of drug in 1 mL of DMF.
2. Add 5 mL of water slowly, with the help of a syringe pump, if possible, to control the rate of water addition.

3. Dialyze against water using a tubular cellulose membrane (Sigma Prod. No. Z726176).

BEXHEL ©  Journal of Colloid and Interface Science 354 (2011) 116-123, Zhimei Song et el.

Curcumin-loaded PLGA-PEG-PLGA triblock copolymeric micelles: Preparation, pharmacokinetics and distribution in vivo
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Flash Nanoprecipitation

Flash nanoprecipitation is a relatively new technique that offers a more rapid solution than other time-consuming
methods. Fast mixing and precipitation into a non-solvent for the drug and one polymer

block results in a kinetically trapped structure. Although the resulting structures do not have well-defined internal phase
boundaries, as would be the case in thermodynamically stable structures, the

approach provides an alternative to achieve a fast throughput.

Example Method

1. Prepare a solution of 40 mg of polymer and 20 mg of drug in 1 mL of THF.

2. Use a confined impinging jet mixer to mix the solution with 1 mL of water.

3. Introduce the exit stream into 8 mL of water:THF (9:1 v/v%).

4. Dialyze against water using a tubular cellulose membrane.

PLGA-PEG-PLGA ZFHWT. FKMEZEREZNT T IHEICOVTIE. UTOEEXHMESRL T,

BENH

Chem. Pharm. Bull. 65,229-235 (2017), Xudong Fu et el.

A PLGA-PEG-PLGA Thermosensitive Gel Enabling Sustained Delivery of Ropivacaine Hydrochloride for Postoperative Pain
Relief
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