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Surgical Procedure Final Design

aargﬁ%eg c;rrggz:riignhgoaoatir;eng/ocal folds severely limits their pliability, \ Ethicon Evicel® Fibrin Sealant K

» Asymmetric scarring of vocal folds can cause inconsistencies in closure = . R R * Composed of human fibrinogen and ?‘.\r .

* Increased tension caused by scarring in one vocal fold can prevent proper | Peric:r\'ial " thro_mbm o | ° ~\
closure of the medial fold edges leading to breathy phonation and vocal Flap | - * Begins clotting immediately after ¢

application, will be fully fixated within 2 min
* Works independently of patients’ physiology
« Degrades to compounds found naturally in Figure 9. Delivery device used

the body within 1-2 weeks for the application of the Evicel
surgical glue®.

fatigue’
« Symptoms of scarring that affect daily life include:
* Hoarseness
* Thin, high-pitched voice
« Poor volume and projection’
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(when the flap dislodged from the
vocal fold) for the larynges tested.
Each larynx was prepared and tested

Trachea

The flap is clearly in
tension yet still in place.

Perichondrial Tissue
* Functions to vascularize the adipose tissue

Figure 2. Transverse plane of the larynx
viewed from above depicting the vocal folds

anterior connection to the thyroid cartilage . - - il Il
Figure 1. Anterior view of the and posterior attachment to the arytenoid Erol{ldes ncreased sUkiace areaior Procedure and ReSUItS bilaterally.
larynx?2 cartilage® beEeln, » Procedures performed by client
Figure 6. Insertion of the soft * Flap 1 of Larynx 1: glue applied into the vocal fold after the flap was inserted

Vocal Fold Function

* Protect the airways
« Constrict airways for phonation

Phonation ﬁ

tissue flap (thin arrow) into the
lamina propria (bold arrow)3.

. This method was concluded to contribute to failure even before a

force was applied
. Remaining tests performed by placing 1-2 drops of glue along the

v flap before insertion into the vocal fold.
0 Compet’tlon * The maximum force applied at failure was 42 g
» Positive air pressure from the lungs . . Thi - ST g .
momentarilypforces the vocal foldg ﬂ Implants and Injections -I:::; Iraersguel’; ig;otrr?éssugi;Lr}ic:eedtgi;;?mﬂtgﬁ?y not need to withstand loads
g/ EPTHELIM « Collagen, Radiesse™, Adipose, Teflon, Gortex

The 1.7 Do not directly address lami a deficienc
 The high velocity air causes a I 4 * Do not directly address lamina propria deficiencies
decrease in pressure, causing closure « Complications include: high cost, extrusion and infections FUture WOl’k

of the folds® Figure 3. Coroal view of a vocal * |Improve medial displacement of the vocal fold
fold!. The superficial lamina propria is
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 Future testing of Evicel will reveal the most effective glue application method

. L » Variables that will be tested include:

: : : . . critical for proper oscillation® " §

vibration c.yc_:le rellgs on the. u;tegrlty of Altel’natlve Des’g «  Time of adhesion (2 or 5 min)

the superficial lamina propria Applying pressure during adhesion
Problem Statement &= E '

 The frequency of this repeated

« Types of tissue connected (perichondrium, cartilage, muscle,
adipose)

«  Amount of glue applied (1 or 2 drops)

«  Application of glue before or after flap insertion

Field drying mechanism; Weck-Cel ®

* This method will be integrated into the overall surgical procedure

* Our client has requested that we develop a device or a method to affix a
soft tissue flap within the lamina propria of a scarred vocal fold.

* The implanted fat tissue of the flap will match the viscoelasticity of the _ | Figure g’ Sjc}ew ail
lamina propria and, therefore, allow enhanced oscillation of the scarred or ::hlgureh7- E;arbeéi naltl_,I may pull e
damaged vocal fold. rOUIN arylenold cartiage. twisting strain on flap
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* Limited stress on tissue flap



