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PURPOSE RESULTS

Ethylcellulose (EC) is water-insoluble, rate-controlling polymer which has /

been widely used as coatings of oral solid dosage forms, excipients for
amorphous solid dispersions of active pharmaceutical ingredients (APIs),
and films for buccal and transdermal drug delivery systems. The

interaction of alcohol/water mixtures with EC films will ultimatively Table 1. Key characteristics of EC film samples used in this research.  Figure 2. Water/ethanol sorption isotherm of EC film 770 and 702 at Figure 5. Diffusion coefficient of solvent as a function of partial

impact the drug delivery of the dosage form and thus the therapeutic . . . 3 oressure in (a) EC 770 at 30 °C, (b) EC 702 at 30 °C, (c) EC 770 at
Sample Name Ethoxyl, % | Casting Solvent 20, 30, 52 °C and (d) EC 770 at 20, 30, 52 °C
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Solvent Sorption/Desorption and Diffusion Behavior of EC Films Kinetics of Solvent Sorption/Desorption in EC Films

and prophylactic outcome of the actives. The affinity of the spray solvent
for EC can also impact drying rate, secondary drying rate (removal of
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residual solvent in a secondary batch process), and the glass transition EC film 770 21.3 48.7 Ethanol, 200 proof 10 | 77030Ch2050m - (a) —rrom030C (b) T onsofso om0 30 ¢
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the interaction of alcohol/water mixtures with EC films of varying EC film 702 28.7 48.9 Ethanol, 200 proof . 770.30¢ 65.35 Sorp : 2
molecular weights which have been cast from organic solutions. These a5% EC in 80/20 toluene/EtOH Q ° ./ £ :
results can help pharmaceutical scientists design coating formulations for E’ """"" 702 30C H20 Sorp . vy 5§ s
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Films were cast from organic solution of ethylcellulose polymers with
viscosities ranging from 21 to 29 cP. Solvent vapor transmission rate
(SVTR) and equilibrium solvent content were determined with a Dynamic
Vapor Sorption analyzer (DVS-Resolution). Various EC films were analyzed
over a relative partial pressure (P/P,) range of 0-90%. The vapor program
began by exposing the sample to dry air to establish the dry mass. Then,
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P/P_. The vapor concentration was then decreased in a similar manner to . . L L . ethanol absorption at 30 "C than that of lower MW. T 20 © o o [ o o e @@
0 , , _ o . ** The total isothermal solvent absorption increased with increasing % PIPo ¢ PIPo
accomplish a full sorption/desorption cycle. Fickian, 1-D diffusion temperature . - - : ¢ Ethanol vapor and ethanol/water vapor has lower diffusion coefficients
coefficients were determined at each relative partial pressure level. ' **There were only S||§ht difference between EC 702 and EC 770 films p
. _ . _ when exposed to mixed solvent system at 30 °C. compared to water vapor
Figure 1. Dynamic Organic/Water Vapor Sorption (DVS) using DVS »* There were only slight difference between EC 702 and EC 770 films wI:en | | o Tlfe d.lfoSIOI':I coefficients of ethanol/water (50/50) vapor increased
resolution exposed to the 50/50 ethanol/water solvent system at 20, 30, and 52°C.  Table 2. Solvent permeation of EC films. with increasing temperature
P/P, Permeation Molar
Figure 4. Sorption (a) and desorption (b) of ethanol/water 65/35 (mole ratio) at T, °C Hpg":ﬁ:t% Permeant EtOH,| . ), | P{H2 0)/ Po P((EEttg:))/; Flux, |average Flux, / \
20 and 30°C for EC film 770 and 702. i % | g/m2/hr | g/m2/hr CO N CLU S | O N S
770 30 0 100 50 50 22.1
(@) (b) 770 30 100 0 50 50 4.3
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T e 702 30C 65-35 Sorp T e 702 30C 65-35 Desorp A 770 52 35 65 50 17.5 32.5 57.7 . . . . .
g ° g ° concentrations increase. The understanding of the interaction
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[ EE 702 30 100 0 50 50 3.9 between organic solvent and EC excipients will help
6 G - e = = m = = =22 formulation scientists design coating formulations that can be
0 - 0 . 702 >2 >0 >0 >0 25 25 36.5 used in appropriate protection application for APIs and to
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% PIPo % PIPo L e |mprove the spray-dry dispersion process.
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