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System Test, Launch operations
& Operations —
TRL 8 Actual system completed and qualified through test
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System/subsystem
Development TRL 7 System prototype demonstration in an operational
environment
Technology TRL 6 System/subsystem model or prototype
Demonstration ™ demonstration in a relevant environments
TRL S5 Component and/or breadboard validation in
relevant environments
Technology
Development TRL 4 Component and/or breadboard validation in
laboratory environment
Research to Prove TRL 3 Analytical and experimentally critical function
Feasibility b and/or characteristic proof of concept
TRL 2 Technology concept and/or application
f
Basic Technology orulated
Research
TRL1 Basic principle observed and reported
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Hydroxypropyl Methylcellulose E15: A Hydrophilic Polymer

for Fabrication of Orodispersible Film Using Syringe E. ign 3D Printer
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Abstract
Tho objective cf the presant study was 1o fabricate the pherytain-
losded orodispersiblo ilrs (ODFs) theoush  syringe eatrution 3D printing
technica. Two dffornt grades of & (HPMC E5

giycol were used a5 plasticizers. The resulted showed that the E15 COFs
exbiited machanical propectiss and also domonstrated A fast
Sisintogration tia in Loss 1an 5 s and rapidiy dissolved a0d roached up o
80% of dig 1vleaso within 10 min. Furthermore, the HEMC €15 prating
Gispersicrs with suitatle concentrations at 10% w/v exnibited a good
extrudablity characteristics theouch the extrusion noszie. Thus, HPMC E15
canbo Applind v toca son 30 printer.

Introduction
® Extrusion-based printing technique Aas the exzallent capability to pret
with a wider selection of polymers and drugs at room temperature and

* Orodispersitie Films (ODFs) 30 prepared by using Fdroghdic polymees
90 dsignod to ragidly dhirtograt within 3 mnuto n the buccat canty,
ater. This dosage form extbits several advantages,

of o patients S

ienpeowing the bicavarability of dags.

* Mydronypropyt methylcellutose (MPMC) Tho use of MPMC can further be
advartageous I temms of cobanding the solublity and dissolution of
pocely water luble dugs i1 the marslocture of solid dispersion

* Howwnr, Uiew a1e 3Ll Umited studses svailable o Lhe prepseation of
30 grinted O0Fs while using low vacouly WPMC 05 & fim foaring
polymer. Consaquersly, This ttidy Amad to ASSS the possinity of
pheayton OOFs fatekation by syringo extrusion 30 printer sing two
Sforent Low viscoslty gradcs of |FIMC (IPLIC ES and | EMC E15).

Methods

- .

. - = Oimensionl
=% 2 Accurocy Tests

Rincological
o izatk 500 30 print

Fabricaticn of 30-printed OOFs.

MPIAC and pherytoin were dspersed in the mired solvent of ethancl and distilled
weator (9:1, wAvh Subsequently, ghyterin and progrlene glycol ware sdded, gertly
stirred fo 10 mie, 00 ten et untd olf of U o bubtkes Sroppaored.

Characterization of 30-printed O0Fs

3 2.Weight 3
1. Mophologiel -, 7] b Jj Thickness %
Charoctoizon | on 8L Vel Lo % =N
(son p S

| B
hS o 5. Disintogration Time
LL ;ia wngth I:‘:I' $Drum contoat
‘ =k " S 7. Reloose Study
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Results
Table 1. Printatility parameters of E5.and E15.

Figre 1. Fheciogical behaniors of
£5 a0 E15,

Table 2. Weight, thickness,

Figure 2. SEM images of
E15(a), E15-PT (b),E15-
PT-PGLOand E1SPT-GIdL.  E15PT-Gand E15.PT-5G 30 printed 0OFs,

Figre 3. In vitro phanytoin release from £15-9T,

Conclusion or discussion

* The rosulted shomed that the Increase i the visconty valuos <ould load to
the resolition kmgeovement of printed ODFs. The dismetors of prioted
Fiarnents of £5(20%)PT and E1S(10%) PT formulations werw found to be
mastly close ta the actual extruder norte diameters (0.51 mm),

them more sutatle foe this custonnized syringe extrusicn 3D

printer.
* The shage fidelity factors of all foamutations were close to one, suggesting
that 2
e looded 15 COFs i e

o appearance, good
machanical srength, apid disintegration time (wrhin & 5) and a ragid
roleaa (up 20 80% within 10 min), thowing the irgrovement of solutitity

poory wator

® Overall, this study ndicated that HPMC F15 is fessibio 1o be applied as one
of the 30 printg polymens for extiusicn bused 3D printer 30d for the
tabeication of orodispenite films.
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Banana-mediated synthesized gold nanoparticles

are the value-added novel materials for cosmetics.
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