
(19) United States 
US 2011 0312571 A1 

(12) Patent Application Publication (10) Pub. No.: US 2011/0312571 A1 
Azimi et al. (43) Pub. Date: Dec. 22, 2011 

(54) LOC DEVICE FOR GENETIC ANALYSIS 
WITH DIALYSIS, CHEMICALLYSIS AND 
PARALLEL NUCLECACID 
AMPLIFICATION 

(75) Inventors: Mehdi Azimi, Rozell (AU): 
Geoffrey Richard Facer, Rozelle 
(AU); Alireza Moini, Rozelle (AU); 
Kia Silverbrook, Rozelle (AU) 

(73) Assignee: Geneasys Pty Ltd 

(21) Appl. No.: 13/150,036 

(22) Filed: Jun. 1, 2011 

Related U.S. Application Data 

(60) Provisional application No. 61/356,018, filed on Jun. 
17, 2010, provisional application No. 61/437,686, 
filed on Jan. 30, 2011. 

Publication Classification 

(51) Int. Cl. 
C40B 40/06 (2006.01) 
CI2M I/38 (2006.01) 
CI2M I/34 (2006.01) 

(52) U.S. Cl. ...................... 506/16; 435/287.2:435/286.1 

(57) ABSTRACT 

A lab-on-a-chip (LOC) device for genetic analysis of a bio 
logical sample, the LOC device having an inlet for receiving 
the sample, a Supporting Substrate, a dialysis section for sepa 
rating cells larger than a predetermined threshold in the 
sample from Smaller constituents, whereby the cells larger 
thana predetermined threshold include target cells containing 
genetic material for analysis, a plurality of reagent reservoirs, 
a lysis section downstream of the dialysis section for lysing 
cells to release the genetic material therein, the lysis section 
being in fluid communication with one of the reagent reser 
Voirs containing alysis reagent for lysing the target cells in the 
lysis section, a first nucleic acid amplification section down 
stream of the lysis section for amplifying nucleic acid 
sequences in the genetic material, and, a second nucleic acid 
amplification section downstream of the lysis section for 
amplifying nucleic acid sequences in the genetic material in 
parallel with the first nucleic acid amplification section, 
wherein, the dialysis section, the lysis section, the first nucleic 
acid amplification section and the second nucleic acid ampli 
fication section are all supported on the Supporting Substrate. 
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FIG. 17 
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FIG. 24 
(Inset AB) 
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FIG. 26 
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(Inset AB) 

  



US 2011/0312571 A1 Dec. 22, 2011 Sheet 22 of 112 Patent Application Publication 

  



US 2011/0312571 A1 Dec. 22, 2011 Sheet 23 of 112 Patent Application Publication 

  

  



US 2011/0312571 A1 Dec. 22, 2011 Sheet 24 of 112 Patent Application Publication 

?g? ~~==============) 
  



US 2011/0312571 A1 Dec. 22, 2011 Sheet 25 of 112 

-----------^--------?|------------- CCCCCC 

CCCC). 
CCO 

Cocci 
data 

CCCCC) 
w YX 

CCCCot 

CCCCC 

OO 
O O 

CCC 
CCCC 

OO 
OC 
C 

SSSS 
OOC 

OC 

C COOO 
XCCCC) 

Patent Application Publication 

  



US 2011/0312571 A1 Dec. 22, 2011 Sheet 26 of 112 Patent Application Publication 

1 

  

  



US 2011/0312571 A1 Dec. 22, 2011 Sheet 27 of 112 Patent Application Publication 

OZI 

  



Patent Application Publication Dec. 22, 2011 Sheet 28 of 112 US 2011/0312571 A1 

FIG. 56 
(Inset AC) 

.. 

  

  



Patent Application Publication Dec. 22, 2011 Sheet 29 of 112 US 2011/0312571 A1 

FIG, 3.3 
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FIG. 57 (Inset AD) 
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FIG. 36 (Inset CB) 
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FIG. 37 (Inset CB) 
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FIG. 39 (Inset CB) 
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FIG. 90 (Inset CB) 
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FIG. 93 (Inset CC) 
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FIG. 94 (Inset CC) 
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FIG. 95 (Inset CC) 
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FIG. 97 (Inset CC) 
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FIG. 93 (Inset CC) 
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FIG. 99 (Inset CC) 
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FIG. O1 (Inset CD) 
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FIG. O2 (Inset CD) 
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