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Introduction

In hot melt extrusion processing of amorphous solid dispersions, a

homogenous molecular dispersion must be generated, avoiding both X'ray Powder Diffraction Micro Com pUted Tomog raphy N
thermal degradation of drug and polymer and residual crystalline I g b
content. The melting point depression method provides insight to Dissolution 5 2
rationally select process conditions, and correlate with product 0. T, =131°C T =161°C IE >
CharaCte”St'CS . 8 Premixed drug Molten drug Amorphous
and polymer particles solid dispersion
2o- 2 min residence time g) O
: : - nres . = C®
Thermodynamic Phase Diagram o] 5 min residence time = oo
£ 20 - 10 min residence time 500 500 um = 0.0 @
é v 20 min residence time 2 ® O Drug melts Distributive mixing
- . - S 15- | - | 141°C 2 min 141°C 10 min “otens
__AH In ¢+(1——j (1—¢)@1—¢) = |Suspension Dissolution Melting orug T -
m U . _ _ morphous
- — 10 DISSO'UtIOn solid dispersion
. L. . X
\ Negat|Ve FIOry_HugglnS |nteraCt|On Premixed drug Suspended Suspended pirli.scmf:?fsig{vu.ﬁg
Melting point depression parameter y indicates favorable 7. . ' - andpoymer  duigpaticles  drug particles at high rates
n
enthalpy of mixing & results in ; ' : . ! tgg :(2)-615(‘)’//;) = oS
melting point depression s e S | = ?;ffx“.,?")”&d's”'b“t”e
JP P 120 130 140 150 160 170 = o O_‘P | ) /N Nk
olymer oundary oncurren
— R Temperature (oC) é) softens layer forms distgggiis\;gnm%xmg I_n_sufflment
o =T t_ S b s T SN IR € 0 | N (B 0 PR 500 500 pm esidence ime
5 . ;gfzg:gmxﬁ . s oMYA o : o : rohous Sof
- — W mEEER 131°C 2 min “Gispersion with
% - g f,,: — 031 = 202 . . . residual crystallinity
. Polarized Light Microscopy Formulation T,
0% 10 10 130 w0 10 4d 170 é o R 21_ R é_' 10 -0-5(;60 005 010 015 020 025 0.30 - Premixed drug Suspended Suspended pirlf[isclljee: g?s(lgwiﬁg Adrins%reprg?:: Vs\;/(i)tlri]d
Temperature (°C) DSC Heating Rate (°C/min) B _ 9 and polymer drug particles drug particles at slow rates residual crystallinity
p]
RT = 2 min RT = 10 min RT = 20 min S o.‘
. Indomethacin:PVPVA > 9 7] o@°
0 - = - Polymer Boundary Concurrent Concurrent
] — -— (f) softens layer forms diffusion & diffusion &
HO 160 - IDM Tm E I distributive mixing  distributive mixing
oo _ s E Polymer T,
}\QC. 140 - - OB o
. S = . . 0
Indomethacin \0;120— PVPVAT, . = 121°C 2 min 131°C 20 min O 5
Il
= PVPVA T - canti =1 S
= 100 - : = 2D cross-section = %
] L ] g Dark spots represent higher density crystals @D —
— ) L g0- - T & _
[~ A GE, ' = T, S S : : ,
LT ke eo- S Discussion Conclusion
Polyvinylpyrrolidone/ 40 - O =
vinyl acetate 7RIS Melting regime: Even at short residence times, a fully The temperature-composition phase diagram provides an effective
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Drug Weight Fraction = Dissolution regime: At short residence times (2 minutes), a
processing temperature of 10°C above the T, was required he outcome of an HME process used to prepare an amorphous
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