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Abstract: A review of the recent progress of actuation control technique of DNA samples in micro-device of

continuous-flow polymer ase chain reaction biochip, covering mainly the years from 1985 to 2006 was presented in

this paper, pertaining especially to the actuation by constant flow pumps (actuated with injection pump and

peristaltic pump), by rotary pump, and magnetohydrodynamic actuation and natural convection actuation; and a

brief discussion on the merits and defects of various ways of actuation was also given (43 ref, cited).
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Fig. 1 Schemstic diagram of CF-PCR chip
A—##4% (De-chaining) B——#E4{# (Extension)
C 1B k (Annealing)
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&1 DNAHRECF-PCRER/AEBRETHHABHEASHEEASEIULEERENXR
Tab, 1 Relationship among the time of detainment, flow-rate, cross-section and fength of channel of DNA sample in
the channel of the CF-PCR biochip micro device

WERE A (m) /e GR k
. p . i LA B DXL TH G )
Fi T TR Cross section of channel . A B T B b (m
. | Ratio of the length of channel (m) Sk
Flow rate  Time of detainment Number of . .
/L + s=1) /i i RHE wE to the length of dechaining Literature
Qi s min cyeing Width Depth extension and annealing
D/um h/pm zones in the channel
1~16D 40~2 FiE 60 40 2 6]
5, 8~72.9 18, 7~1.5 20 90 40 2.2/414:9 97
16, 7 35 25 250 100 1,512 [23]
27,89 14,8 30 100 100 2:2:3 [24]
0.9/2.58 90/45% 30 120 40 Tk [25]
At 8~30 30 200 75 it [22]
21 5/6/7/8/9 20/25/30/35/40 120 55 4:4:9 [15,26]
166, 79 908 30 200/400% 49 /1:1:2 [27]
5, 083, 39 92~5, 5 33 100/240% 3.5/1:1¢+1 177
502. 4% ENES 35 800/ A% 1:1:2 f19]

e 1),2),3) A BIHR AR N mm « h™t,s/cirdle, pm i d. /o, d. 5 4) Fs DNA BB EROGEE P MBS 5) FRE 1 PCR AW
WK 44 em, RS — AP A KORE K 33 om, R —MESFMHEM KRB 66 cm; 6) AR HEE(WEEAL.

Note; The units of values marked with 1), 2) and 3) are mm « h™?, s/circle and um for the ratio of i, d. to o, d. respectively; 4) denoting
the time of flowing of DNA sample in the channel; 5) 44 cm is the length of microchannel in each PCR circle, 33 cm is the length of de-chaining
zone in the 1st PCR circle of microchannel, and 66 cm is the length of extension zone in the last PCR circle; 6) denoting the rounded values of
flow-rate after conversion; and 7) denoting that no definite data are given in literature,
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BHEFE SO ARG BRI A /B B A B BB i R A R

B2 EREENENES RN
Fig. 2 Schematic diagram of mixing of

sample actuated by rotary pump
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Lemoff 207 ¥ W ¥ B 3 45 5h 5 (magneto-
hydrodynamic, MHD) ## 7 4 g 8 :t5 Fr b LR 3R 50
YRR ESRE) ., MHD $E 2 —# 5 R IENLIR
R, RAI SRR T W 3h 4 Pk e o i 3h
(H ), HIFBREERSY, Y REHEL R
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Q= gl (d +h? @

K, Q MR KR RBINE; 1. B A RIARE T
BB A (T s d k45 6 4% (R I RS
R AR s WU AREORE B s L Bl

B3 MHD#RKEE
Fig. 3 Vector diagram of MHD pump

West 2508 3 ) | il MHD B3 7 % — #
CF-PCRi#s K 3833 MHD 3R 5 DNA # &) fE 5L [R]] 36
JEIE PRI EH DNA P38 . (B Z W5 i
KB SX G G R R S BB N
BRI 46 7a 7 #2 (Navier-Stokes equation)

p%-z;+Vp=‘7x‘E+,;A‘?J (3
R o By A G R B B R T
pup Tl g A3 RE 5 AR B B R A7 LA B e ks
B, ST BT Al BR B RS AR ) A 4 1 2k B
Fh ) B BE R, ELRE 5 WA (L A B o AR )
P BT r Fl = (BRI R, KW LA B R

RS AL # EEIH M 7 72 (poisson equaton) :
v _  BI
Lv— = Zn:r_hq €Y

» 1066 -

A : B I 53 R BEF T3 i 6 (AC) By i B 08 .
AR H CF-PCR 7 #H DNA 7 7E SU-8
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0] 38 B 4% 1% (no-slip boundary condition for vis-
cous flow) i€ .
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TAER A MK, CE-PCR R MBI R E B K4
ELAR , T B S M BEL AT L s, T HL A
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POMIEBRFPEE BB, FIINE N 95K (Ray-
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Bl DNA HHl iR N . B iR i HE K
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PEF PCRY 3 B (B 5). XFEMR#MIREH PCR
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Fig 4 Schematic diagram of PCR amplification process by

RB convection actuation

e B LA B A © PRI B G
AOBEFIREBR T RN MR RN -, fH
zo BB, W EVR BE WD, (B R LB 4858 @
FERBN 2o &4 F (50 pm) , PCR ¥ 87 BBl E $uke
BRGS0 B B K, SR VG R X BT R
FEARMPEERESNE X =4 KB W00, AR
FsE;Q BERMIESD PCR 1 RIREE B B 348
By R ; @ BT FogdnEhde B Uy
WHEEAN R R AR, T B E B A8 UL R BT
REAERBREE R R  AEHE BT 1] « 3K 55 s,

g o2 g
AN HER Ol
i
Sles
X %

SHEWE Pk EEBE

5 Rt isEsh PCR i #R &M
Fig. 5 Schematic diagram of PCR amplification process by

laminar thermal convection actuation

ARFR R RS LI TR RS
HHETEMNYES PCRYMEARNTEELES . &
CF-PCR A8 B /1% B = — M H LK DNA £
IRENF AR, LT DNA #REXLEES T CF-
PCR ¥ #E &, Bt 24 BRTiE H A T H B4 HE
R BRI RSN 9 CF-PCR s g1, (AL,
F XA IR B AR 0 R 3% B AR, N33
RO RARER, RO B8 , T H 4 UL W
BRFRH.

M CF-PCR i B [a1H LAk, &R CF-PCR & h
/MBS DNA RS MESpEHEARACLBHT
W i & B BRTEAEE — SR frffk. A,
BE#E MEMS £ R R i & J& , CF-PCR A #:8 F/

B B P DNA R IR B E ) SR £ 15 BIA BT 9
RIBATEE , IF R — RS AR B L R B
P TR & RN R fE 5 5K CF-PCR &40 R/
MEEC BN TEE.
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