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implemented seamlessly. This device has measurable safety 
and training benefits, but adoption will be hindered if there is 
any impediment to the natural flow of surgery.  

The current design of this device requires the trocar 
and cannula to be inserted coaxially. The current method of 
device application hinders access during emergencies, so a 
break-away system will be incorporated into future iterations. 
A clasp-based hinge system can allow ease of implementation 
and removal during emergencies.  

4. CONCLUSION 
This study describes the first time granular jamming 

has been used within an assistive device for laparoscopic 
surgery. The prototype developed in this study can effectively 
reduce the cone of tool motion and is tunable between 36˚ and 
72˚. Granule redistribution is a significant challenge to smooth 
operation and effective stabilization when jamming is engaged.  

ACKNOWLEDGEMENTS 
 The authors would like to thank the UCF College of 
Medicine Focused Inquiry & Research Experience (FIRE) 
program, faculty, and staff for funding and supporting this 
study. This material is based upon work supported by the 
National Science Foundation under Grant No. 2026516. 

REFERENCES 
[1] Polavarapu, H., Kulaylat, A., Sun, S., and Hamed, O., July 
1, 2013, "100 years of surgical education: The past, present, 
and future," bulletin.facs.org/2013/07/100-years-of-surgical-
education/. 
[2] Gozen, A. S., and Akin, Y., 2015, "Are structured 
curriculums for laparoscopic training useful? A review of 
current literature," Curr. Opin. Urol., 25(2), pp. 163-167. 
[3] Badash, I., Burtt, K., Solorzano, C. A., and Carey, J. N., 
2016, "Innovations in surgery simulation: a review of past, 
current and future techniques," Ann Transl Med, 4(23), p. 453. 
[4] Ulhaq, N., Wadi, H., Amlee, T., Diesen, D., and Fey, A. 
M., 2018, "Design and Evaluation of Haptic Constraints for 
Laparoscopic Instrument Handling," Conference proceedings : 
... Annual International Conference of the IEEE Engineering 
in Medicine and Biology Society. IEEE Engineering in 
Medicine and Biology Society. Annual Conference, 2018, pp. 
961-964. 
[5] Naveiro-Fuentes, M., Rodríguez-Oliver, A., Fernández-
Parra, J., González-Paredes, A., Aguilar-Romero, T., and 
Mozas-Moreno, J., 2018, "Effect of surgeon's experience on 
complications from laparoscopic hysterectomy," J Gynecol 
Obstet Hum Reprod, 47(2), pp. 63-67. 
[6] Nijhof, H. W., Silvis, R., Vuylsteke, R. C. L. M., 
Oosterling, S. J., Rijna, H., and Stockmann, H. B. A. C., 2017, 
"Training residents in laparoscopic colorectal surgery: is 
supervised surgery safe?," Surg. Endosc., 31(6), pp. 2602-
2606. 
[7] Perrin, M., and Fletcher, A., 2004, "Laparoscopic 
abdominal surgery," Continuing Education in Anaesthesia 
Critical Care & Pain, 4(4), pp. 107-110. 

[8] Thepsuwan, J., Huang, K.-G., Wilamarta, M., Adlan, A.-
S., Manvelyan, V., and Lee, C.-L., 2013, "Principles of safe 
abdominal entry in laparoscopic gynecologic surgery," 
Gynecology and Minimally Invasive Therapy, 2(4), pp. 105-
109. 
[9] Gould, J., Ponsky, T. A., and Blatnik, J., "Instruments and 
devices used in laparoscopic surgery," UpToDate, J. Marks, 
and T. Falcone, eds.UpToDate, Waltham, MA. 
[10] Cassaro, S., 2015, "Delayed manifestations of 
laparoscopic bowel injury," Am. Surg., 81(5), pp. 478-482. 
[11] Elbiss, H. M., and Abu-Zidan, F. M., 2017, "Bowel injury 
following gynecological laparoscopic surgery," Afr. Health 
Sci., 17(4), pp. 1237-1245. 
[12] Adelman, M. R., Bardsley, T. R., and Sharp, H. T., 2014, 
"Urinary tract injuries in laparoscopic hysterectomy: a 
systematic review," J. Minim. Invasive Gynecol., 21(4), pp. 
558-566. 
[13] Jiang, A., Ataollahi, A., Althoefer, K., Dasgupta, P., and 
Nanayakkara, T., "A variable stiffness joint by granular 
jamming," Proc. International Design Engineering Technical 
Conferences and Computers and Information in Engineering 
Conference, American Society of Mechanical Engineers, pp. 
267-275. 
[14] Jiang, A., Ranzani, T., Gerboni, G., Lekstutyte, L., 
Althoefer, K., Dasgupta, P., and Nanayakkara, T., 2014, 
"Robotic granular jamming: Does the membrane matter?," 
Soft Robotics, 1(3), pp. 192-201. 
[15] He, L., Herzig, N., de Lusignan, S., and Nanayakkara, T., 
"Granular jamming based controllable organ design for 
abdominal palpation," Proc. 2018 40th Annual International 
Conference of the IEEE Engineering in Medicine and Biology 
Society (EMBC), IEEE, pp. 2154-2157. 

 

V001T06A002-4

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/BIO

M
ED

/proceedings-pdf/D
M

D
2022/84815/V001T06A002/6877186/v001t06a002-dm

d2022-1007.pdf by U
niversity O

f C
entral Florida user on 22 February 2023


