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Background Results

Hagfish are ancient animals that e¢ject a strong slime when attacked by
predators. This slime 1s composed of intermediate filaments that
contribute to its incredible strength (Fig. 1 & Fig. 2).

To defend against foes, the Navy launches plastic ropes into the -

propellers of enemy warships in order to decrease the thrust of motors. Fig. 4 CellScale MicroTester:

Initial results are indicated 1in Fig. 6. Key findings:

e FWFW samples consistently performed the

S — lowest for strain and toughness
In an effort to find a more biodegradable solution, the utilization of Strand secured horizontally and Fig. 5: Tension Test . 5 . .
hagfish slime has shown great promise in stopping propellers (Fig. 3). beam slowly compresses the fiber Example ® Diameters of fibers were falrly consistent
We hope to understand how the slime withstands the impact of a quickly o | | r 11 diti
rotating propeller, while simultaneously reducing the propeller’s thrust. Property | Concentration Alpna 11 Alpha:Gamms camma | dCrOss all CONditions
What specific mechanical properties allow for this phenomena? From W FWOW  SWRW  SWOW || TWEW  TWSW  SWRW  OSWSW || FWTW  TWSW  SWEW  SWSW o Higher protein concentration is positively
this research we can maximize the capabilities of this novel and versatile 1% 122 1361 | . .
biomaterial. Diameter () 15% 145.1 133 136.3 130 131.8 123.7 130.1 159 135.4 1335 147.2 141.3 ‘ COrrelated Wlth hlgher StI’GSS, tOughneSS
20% 137.6 145
Vi o e - — and modulus, but had no apparent effect on

10% 0.53 0.46

15% 0.78 0.78 1.96 1.64 0.99 0.65 1.05 0.84 0.66 0.42 0.59 0.66 "
Stress (MPa) 20'?—; o6 2 StI’aIIl

25% 1.6 2.24

e Alpha fibers considerably outperform

10% 2.41 4,15

15% 2.57 4.64 4.03 4.83 4.23 4,39 4,05 5.79 2.48 4.54 3.3 3.92 ‘

strain (mm/mm) | gamma fibers in terms toughness and stress
, \ — — i 25% 2.47 4.97 ) )
Fig. 1 (left): Recombinantly produced FW slime Fig. 3: Hagfish slime 1 12: - - - o T; o . :z: - » i » ® Alp ha ﬁbers P erfOrmed SlmllarlY: and
Fig. 2 (right): Recombinantly produced SWislime affecting a propeller - iﬁi = occasionally outperform, mixed protein
M th d Elastic Modulus - 1;}: 275 303 840 b1l EE: 2063 440 ii 318 212 366 357 . ﬁbers_ pOtential for lOwered prOdUCtiOn
e O S (kPa) 20% 803 590

25% 1041 971

Future Work

Recombinantly produced alpha protein,, gamma

protein,, or an equal mixture of the two are dissolved Fl g 6 Re Sults lndlcate alpha pr()tein and

in formic acid at certain protein concentrations (10%,

. ff(t)/e‘)’; ;Z(ﬁ’;szi (Z)n)trifuged and transferred o a syringe hlgher pl‘()teln concentration Shme ﬁb CI'S Beyond replications using current methods, we hope to
o Extruded into strands in freshwater (FW) or a saltwater Outp erform Other ﬁb ers complete applied testing ot well-performing tibers on
solution (SW) propellers. Additionally, due to the known
o FW and SW slimes are tested 1n a tank of freshwater or cytocompatibility, tunability, and mechanical
saltwater . , o . .
. Mechanically tested using the MicroTester from characteristics of the fibers, which closely mimic native
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CellScale (Fig. 4 & Fig. 5) for force and elongation tissues, biomedical uses 1n tissue scaffolds are a viable

Analysis standardized by fiber diameter (n>10)

research direction.
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