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Animal Studies for Monitoring and Control of Lower Urinary Tract Activity
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stress urinary incontinence ; pudendal nerve injury ; electrical stimulation ; intravesical pressure ;

o T

TUARR B EZIIRE RyFF A RHRIRRIR - S LD RE TR RS S AR O ~ FRAEDA RS NR B FECIN A RAFRIEA RO R - TETIME RS R i i BN
PRI LRI PR SRR - RGO ERIE STV RREE R it B A\ ORARIRIR - IS E R EEY I DURGEEST -1l - (EiEEe sUEEARIER - A A AR SRR R R B0 PR R IR
Gt o FOT G PRBSHTFE RIS » ACHHEE T AR B HRRBLEEFRATLIRE © RTINS LeRH0T =0k Z B SR B[l 6s - DUR — (BT S BE M S SR B R - A5tE
9 E AL Ry 3 —E T M IR S E BLE TIMPR B THRERIRE & 247 o B SR BRI S — B GRS (e TR PRIBSS L ThAE R - EhaiidtiR
SHIAE & R RAPER B DU BRER IR N - ENIE TR ESA AR R AL > Ul &2 Rt T et E— ARG D R Tt E A T R R R M
IR A B 1) 2 E R I - VIR AR EE A DR BN 2R DA~ R B I R ARG IR IR RTTE - BB R R S lam R e R
NEEZ BRI S E TR OSBRI - 55 =t HEE RS R 1 DRI E AR S ek BCHI G705 EE - 7T B dEEhEiE SRR - ISR Y AT R
PRIEEE AR - BPVE ARV SR e B A A LRI SR B ERIIEIY - DURAERE AW B B R S e L - EXGTEZTE R RNV &

Wz — A AGOSRIHES - ETAERRE ML IRAE BN IEH AV EN T SCaH - (F R — BA Rl R R f 54

PO

The primary functions of the lower urinary tract (LUT) are storage and periodic elimination of urine. These functions require reciprocal coordination of the urinary bladder and the outlet
including bladder neck, urethra, and external urethral sphincter (EUS). Stress urinary incontinence (SUI) is one of the most common forms of incontinence among middle aged women.
Several traditional methods have been used to help patient to prevent leakage, including drug treatment and surgery, but these approaches always cause some side effects, urine retention
or infection. Recent clinician has utilized the neural modulation via a neural interface to control of the storage and voiding functions. However, this approach is lack of a suitable
feedback signal reflecting the bladder condition and a reliable monitoring in efficiency of treatment. The ultimate goal of this study is to develop an integrated platform included
detecting bladder activity and improvement of lower urinary activity function. The overall objectives of this three-year research are first to establish acute animal model, mini-pig, of
unilateral pudendal nerve injury (UPNI) which results in changes in lower urinary tract structure and function. Decrease UPNI pig presents low voiding pressure and increase of residual
urine, that also manifested by SUI patient served as a verification model for validating the biomicrosystem of subproject and ultrasound technique of subproject for measuring the
bladder volume and estimate the intravesicle pressure. The pilot integration of the wireless sensing module and ultrasound technique can be put into trial in the acute anesthetized UPNI
pig model simultaneously. With the mature of acute UPNI pig model, the second year animal experiment to be conducted for monitoring of bladder activity in conscious UPNI pigs by
hermetic package of wireless sensing module. The third year will focus on developing an integrated platform for awake, free-moving UPNI minipig model from which chronic
implantation of wireless sensing model as well as ultrasound can be fully test under SUI model. The tissue reaction to the implants was evaluated histologically by examining the
thickness and quality of the fibrous capsule surrounding the implants, and the quality of the interface. This ambulatory urodynamic monitoring module allows us to perform varied

neuromodulation scheme via an implantable microstimulator while the animal is awake and under physiologically normal condition.




