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Abstract

Researches for stem cells have been focused on scientists in biomedical sciences as well as clinical application for its great therapeutic
potentials. Stem cells have two distinct characteristics: self-renewal and differentiation. In this short review, the links between stem cell
research and biomedical engineering is discussed based on the basic characteristics of stem cells. This concept can be extended to the
fundamental questions of biological sciences for cells such as proliferation, apoptosis, differentiation, and migration. For understanding
proliferation and apoptosis of stem cells, techniques from biomedical engineering such as surface patterning, MEMS, nanotechnologies have
been used. The advanced technologies such as microfluidic technologies, three dimensional scaffold fabrication, and mechanical/electrical
stimulation have also been used in cell differentiation and migration. Basic and unsolved questions in the stem cell research field have
limitations by studying conventional technologies. Therefore, the strategic fusion between stem cell biology and novel biomedical
engineering ficld will break the barriers for understanding fundamental questions of stem cells, which can open the window for the clinical
applications of stem cell based therapeutics as well as regeneration of damaged tissues.
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Fig. 1. Cormelations of characteristics between stem cells and somatic cells

88 | J. Biomed. Eng. Res.



%ol 913t FEHAQ 1L AT 714 o5 % gze
Bolo] 483k Spoln 53| ToHel U1 B4 H9
4SS Foiod Bl HHE BANT) T, AN kel A
PR 718 Ad e P AERTI FFA 0 mE Bl
A A e Alote] 232 0 £49 A7) 2 249 AA L B
Qolehe el F7]e] Y28 Hole] YA ZE B Rof
A 43 BEe A7 BT Slck. 9T ATl
Z7IAE ARk AT S BAFHE TR Azl SAA T
2 3o E 919 agel 2Ase 271058 34 2 Akt
289 0|5 2tz S T FAZ W slel 9347 7]
% Bobk 2714 Zel o9 ol §5)014 ghon, 5 o) B
22 0§75 nRFLA Do,

V. 7IMZ2| 34 H AIE

Aol FA17} APE-E o THE ope} A&} FofollA a3t
FAlolH 53] DA A Z7} A8 o] A F e ofl] Apd et
EAE d7sthe Be 7124 dyEe] daso] gt oA E
FetelAle] A7 AP 712 Jge 959 A6 7%
gdeixigtor] 53] 9 NEF AR Z-2 cytokineE S in
vitrool| A A7gehe Al Eo A-83l o E3E B W] gyt
Hog a2y AR L wyolth E7|AEe 23} A
% 283 AP A E X 8AFAM F28 FAolt) A A
AdH o2 AL 71se 7 EE 20 733 o] Fo|A] & H)
ol=7| M E7} of gt A 271X Y-S Atathd A E014)
Xo| 5& /N 7)A] or] FA L7 e e A E
ZINEE o] &3 A 71 71 E20] 5 AL 245
ke 2AA 583 482 & Aot} VM EE F48}
A 2 AE v S petri dishell A28 2xtglo R
wjoksle] Z4) 2 A el B Q3 JUF-o] ol Ml Euloke
WA & A7k ks Wi ol k. e passage”t 718k

(a)

T2 2, 2SS 7[HE SEH AL AT AIY M of B (a) THEQI M E

Yongdoo Park

F7|A X T4 %2 Zasi vS o A7} He AL 2714
¥o| ¥3lk o|oute} s Al X7t ¥ st vk o
2lA] A L] Z4) =2 Zd|A7|H in vivoFE] 9} S-AFSE B ol A
ZAAI = WHLE o3 71EE o] &3l dF AT oA
1=

HEA QA WP & A X E AFAI7 = ] FA A 713 & A
43l micro patterning-S 3141} nano patterning < 3t A3
o] A A5 245 Aot} 21]. 53], MEMS 7|&S o] &
& 39 siEd o] 2o whe) Auk A EW ol 2} E7) M 2] F
25l JekS nAtks A7 E7|AE9] S 2 A4S 24
gt 7leE T EEotl AFE ¢ Uee & F Uvh22,23].
Eg ] Uiesfele) A5 Aol B ol oo %
FEE v|X B2 EW] topology©ll mHetA Al XEe] Flo] 24
7Vsdlthe A3 Eo] BasE gl g¥top ), A o] Balx 2
A 7FesE & 4 JlTh24,25].

FHA H-E A X TS AN AFE B3t 2 sk i
ok AEE oherdt Al s o8] ukg-3ly 53] YAzl <3}
A A7]A Q) AFE in vivodl A A Ee] F4E FErhe BaE
| 921, 0] & B3l X 59 gy o &2 AMgE| = ghc), o] 9}
2 g X 7)1 EE in vitrool|A] ulket wf o] 4HIE]
o] & bt B 0NA SN EE vl A} A 2o F4o
o] lvke A A R 3 JeH26,27]. 2F ¢ 243
oHH A7) ASEE opu g} ket o RAQ A Eot N R S4&
Z2Aste AARA AHEE § 9o FehEoz 43 thargt
AZEE A &8 & 717} doka Azhe 4= gich

ARA E-E Z71H 2] §3L fAIHA $214)7]% U
olth. #A} Ul FEe] V1T F2]2 231 ik 2710 A o]
FolAc}, 8A 9, A £} 228} ¥3)81E in vivo 8-S 1
23] B A EEL FHIH Y 3 L 43 /) 34 )
70| o] Fo)X B g N 9] EA-E FA1 8t F:4] vl sl WY
& in vivo 7 7} §AH8E 3314) vy & o]- 8 w) S} F 8o

(]

o

% \% D IjEQ Fot
) MIZ 419 AL o]

- @ 7| X2 ot
W = . HIZ FA1 X0f
=7 (M)
X1 by

(b)

B4171%. () 9 B21H 7120] STE HIE ZA 2 Al Ho| 7|5

Fig. 2, Biomedical technologies controlling cell proliferation and apoptisis (a)conventional cell proliferation methodology (b) Fusion technologies for controlling cell

proliferation and apoptosis
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Fig, 3. Concentration gradients using microfluidic chips and its application to stem cell differentiation and migration
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