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To clarify the dynamics regarding the removal of metabolic waste in the
brain by interstitial fluid flow and constructing a mechanical concept that explains the progression
mechanism of brain diseases, we conducted research on mathematical models and numerical simulations
based on experimental measurement. Our numerical results showed the net CSF flow velocity collapses
on the analytical solution derived from the lubrication theory in analogy with Taylor’ s swimming
sheet. Next, we performed numerical simulations of the the arterial pulsation in whole-scale
cerebral arteries, constructed based on the medical image data, using one-dimensional mode, and
successfully estimated aforementioned arterial pulsation in microvessels. These numerical results
will serve as fundamental knowledge for modeling arterial-pulsation dependent CSF flow, and provide
insight into a mechanism of removing metabolic waste in the brain by interstitial fluid flow.
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&V IWVZITSERITITE Z DAL AFRIC LIV, RN EREN 2T 258 12T T
VR, MMM RIS X DN E B OHERE S LT 5 N F A ERT 5. 2 b oM
RIS E, IMEBOEITIT 20T 5 N FRIERIC DN TEET 5.

3. WD L

AW TIE, A —/OWEMRAIER %2 B8 LT BfEA 7 — /L OBV R & SO
TL L, SMEERRNZ T T 25 BB T N EMET 5. MNEREY ORRE & ik,
FOSBTIERE & L CET VLT 5. 2218, WEEE PRI L2yl o R 5
P D N1 FHE 2R T D FEZEANTHZ LT, HFAr—IOzEdZ~ 7 o BEikiRE
IR M AT v TENCHEAATe. ZHUS KD, BEAB A TN T o A EFEICHNT T 5 Z &2
AREE 72V, IMINEBEY O HEBRMERE O BN D . &M E x5 & LRI & 3 5 7=
DIZ, FHFN OO F RS DR E S5 EARRRENS &, RS IR E{EYE (MRD) O
4 WITALFHEE D> 515 5 DRI ENS 2 A A bE 7z 3 IRt BRI T V254
5. BELUTZRKEET VIS L CRMBEER R & MNEZED OBEIZ OV THE Y I 2 L—
va L, RFTE ORI e B DERE L FREDNAE U D NFEGE 5. ZOFEILE
HAMNEL, DOKBEZR T A N v 73 EEZMNE LT 508, HEEHEDMBEMELE L GPU
R TEIINEZAREICT L0 TH Y, HFUHZ B Wi 7eikA L 5 2 5. AR
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