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(57) ABSTRACT 

A test module for lysing cells in a fluid, the test module having 
an outer casing with receptacle for receiving a sample that is 
a fluid containing cells, alysis section in fluid communication 
with the receptacle for holding the fluid during lysis of the 
cells, and, a lysis heater for heating the fluid in the lysis 
section to lyse cells, wherein, the test module is configured for 
drawing the fluid from the receptacle to the lysis section by 
capillary action. 



Patent Application Publication Dec. 22, 2011 Sheet 1 of 107 US 2011/0312758 A1 

- Photosensof ox ADC to Micro USB ? 
1 : . 

XYYXXX XXXYYXXXX XXXYYXXX XXXYYXX XXX 

F. Cofficief emp 
sess foll-ovux for Aut, from (805 

class) 

Program 
ir si and Data 

sis Fias 

ECi. Excitation 
Registers 

-i-4 “4; 33 
At Programmabie D --- 

deiay Y 
EC 

Excitation 
Crivers ccur 

Ds a. 23 r 3O 
r LEf Driver 

six w is was wa w six sess wa w saw is wa w we ess aws w w is was w we esses wers w w iss was were we mos w w is 

E. v72 
*-N ? 

  

  

  

  

  

    

  

  



US 2011/0312758 A1 Dec. 22, 2011 Sheet 2 of 107 Patent Application Publication 

  



US 2011/0312758 A1 Dec. 22, 2011 Sheet 3 of 107 Patent Application Publication 

  



Patent Application Publication Dec. 22, 2011 Sheet 4 of 107 US 2011/0312758 A1 

&Y. 

S. 
is N 

O) 

S S 
(\ ll 

ri 
ya 

  



Patent Application Publication Dec. 22, 2011 Sheet 5 of 107 US 2011/0312758 A1 

s 

  



Patent Application Publication Dec. 22, 2011 Sheet 6 of 107 US 2011/0312758 A1 

s 

  



Patent Application Publication Dec. 22, 2011 Sheet 7 of 107 US 2011/0312758 A1 

  



Patent Application Publication Dec. 22, 2011 Sheet 8 of 107 US 2011/0312758 A1 

  



Patent Application Publication Dec. 22, 2011 Sheet 9 of 107 US 2011/0312758 A1 

  



Patent Application Publication Dec. 22, 2011 Sheet 10 of 107 US 2011/0312758 A1 

extrixxxxx xxxxxx 

iii. 
8 

s 

  



Dec. 22, 2011 Sheet 11 of 107 US 2011/0312758 A1 Patent Application Publication 

1,4 

py 

  



Sheet 12 Of 107 US 2011/0312758 A1 Dec. 22, 2011 Patent Application Publication 

  

  



Patent Application Publication Dec. 22, 2011 Sheet 13 of 107 US 2011/0312758 A1 

S s 

38 (r. 
SR * -- 

& 

388 
Xxxxxx xxx f : 

six is is is is is is is a in or no or or or or or or on to 

Y. S. --> & s 

  

  



Patent Application Publication Dec. 22, 2011 Sheet 14 of 107 US 2011/0312758 A1 

FIG 16 
(Inset AE) 

As 1C 

3.3 

36 

FIG. 17 
(Inset AE) 

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 15 of 107 US 2011/0312758 A1 

a' aai 1. Y. 4. 

-- 92 s a 1 * 
W g35 s - - - 

3.3 

36 

FIG. 13 
(Inset AE) 

2 3O 
ar 

--- 1C 

2. 63 
7-i- r: a* 

36 

7 72 

FIG. 19 
(Inset AE) 

  

  



Dec. 22, 2011 Sheet 16 of 107 US 2011/0312758 A1 Patent Application Publication 

FIG, 2O 
(Inset AE) 

  



Patent Application Publication Dec. 22, 2011 Sheet 17 of 107 US 2011/0312758 A1 

3 

FIG 21 
(Inset AE) 

  



báza. ), „za __ ?záz, 

Dec. 22, 2011 Sheet 18 of 107 US 2011/0312758 A1 Patent Application Publication 

  

  

  

  

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 19 of 107 US 2011/0312758 A1 

sé FIG. 25 
gé 2\> (Inset AB) 

FIG. 24. 
(Inset AB) 

FIG. 25 

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 20 of 107 US 2011/0312758 A1 

-- 

FIG. 26 
(Inset AB) 

(Inset AB) 

  

  



Dec. 22, 2011 Sheet 21 of 107 US 2011/0312758 A1 Patent Application Publication 

(Inset AB) 

  



Patent Application Publication Dec. 22, 2011 Sheet 22 of 107 US 2011/0312758 A1 

FIG. 29 
(Inset AB) 

  



Dec. 22, 2011 Sheet 23 of 107 US 2011/0312758 A1 Patent Application Publication 

ººº,) C2C) ··· 

¿¿Z 

No. 
N 

      

  

  



Dec. 22, 2011 Sheet 24 of 107 US 2011/0312758 A1 Patent Application Publication 

  



Dec. 22, 2011 Sheet 25 of 107 US 2011/0312758 A1 Patent Application Publication 

COO 
DCDO 
COO 

SSSSS 

335,555 

  

  

  

  

  

  

  

  

  



Dec. 22, 2011 Sheet 26 of 107 US 2011/0312758 A1 Patent Application Publication 

  



Dec. 22, 2011 Sheet 27 of 107 US 2011/0312758 A1 Patent Application Publication 

(Oy 19eul) Gº 'e)/-| 

  



Patent Application Publication Dec. 22, 2011 Sheet 28 of 107 US 2011/0312758 A1 

FIG. 56 
(Inset AC) 

  

  



Patent Application Publication Dec. 22, 2011 Sheet 29 of 107 US 2011/0312758 A1 

FIG. 33 
(Inset AC) 

FIG. 39 
(Inset AK) 

  

  



Patent Application Publication Dec. 22, 2011 Sheet 30 of 107 US 2011/0312758 A1 

FIG. 4O 
(Inset AC) 

FIG. 41 
(Inset AC) 

  



Patent Application Publication Dec. 22, 2011 Sheet 31 of 107 US 2011/0312758 A1 

FIG. 42 
(Inset AC) 

(neet AL) 

    

  



Patent Application Publication Dec. 22, 2011 Sheet 32 of 107 US 2011/0312758 A1 

FIG. 44 
(Inset AC) 

FIG 45 
(Inset AM) 

  



Patent Application Publication Dec. 22, 2011 Sheet 33 of 107 US 2011/0312758 A1 

FIG. 46 
(Inset AC) 

FIG 47 
(Inset AN) 

    

  



Patent Application Publication Dec. 22, 2011 Sheet 34 of 107 US 2011/0312758 A1 

FIG 43 
(Inset AC) 

  



Patent Application Publication Dec. 22, 2011 Sheet 35 of 107 US 2011/0312758 A1 

FIG. 49 
(Inset AC) 

FIG 5O 
(Inset A C) 

  

  



2011. Sheet 36 of 107 US 2011/0312758 A1 9 Dec. 22 Patent Application Publication 

  



Dec. 22, 2011 Sheet 37 of 107 US 2011/0312758 A1 Patent Application Publication 

  
  





Patent Application Publication Dec. 22, 2011 Sheet 39 of 107 US 2011/0312758 A1 

  



Patent Application Publication Dec. 22, 2011 Sheet 40 of 107 US 2011/0312758 A1 

FIG. 57 (Inset AD) 

  



Patent Application Publication Dec. 22, 2011 Sheet 41 of 107 US 2011/0312758 A1 

FIG 53 
(Inset AH) 

  



Dec. 22, 2011 Sheet 42 of 107 US 2011/0312758 A1 Patent Application Publication 

NJ No.t: S>}) po 

      

  

    

  

  



Patent Application Publication Dec. 22, 2011 Sheet 43 of 107 US 2011/0312758 A1 

  



Patent Application Publication Dec. 22, 2011 Sheet 44 of 107 US 2011/0312758 A1 

Y. w 

s 

376 

s 

r" - - a y A2. 

- - 
1 y-r; -1. 13 -3. 

N 

FIG. 61 (Inset AF) 

  



Dec. 22, 2011 Sheet 45 of 107 US 2011/0312758 A1 Patent Application Publication 

?}$g <&------------------------------------------ 

  

  

  

  

  

  



Dec. 22, 2011 Sheet 46 of 107 US 2011/0312758 A1 Patent Application Publication 

  

  

  

  

      

  

    

    

  

  

  

  

  

    

  

  

  

  

  



Dec. 22, 2011 Sheet 47 of 107 US 2011/0312758 A1 Patent Application Publication 

<!----------------------------------- 
  



Patent Application Publication Dec. 22, 2011 Sheet 48 of 107 US 2011/0312758 A1 

&S.) v. Q 
Q Q Sh 

N - s 

i 
ocioecolo coogood 

N. : : ------------N-N-N-N-N- 

saw --------------|-- 
S) &S.) S) SS) 
CN - S) S. S. 

  

  

  

    

  



Dec. 22, 2011 Sheet 49 of 107 US 2011/0312758 A1 Patent Application Publication 

  



Patent Application Publication Dec. 22, 2011 Sheet 50 of 107 US 2011/0312758 A1 

Q) CN & KSY 
& N. S (S. S. Sy S. &S) s & S. as S S is 
y S. \ 

- - - - - - - |- - - - - - - - - - s: s is sis Rs 

SN 
r ...) 
\ 

- S 
C) 
S.S.) Y 

Crs 
: ll. 

Q) 
\ 

: S.) 
SY 

Sy S 
SN - Y EC) 

Q 
M 

Q 
: 

() 
res 

ll. 
: 

tstR S 

  



Dec. 22, 2011 Sheet 51 of 107 US 2011/0312758 A1 Patent Application Publication 

  

  

  

  

    

  

  

  

  

  

    

  

  

  

  



Dec. 22, 2011 Sheet 52 of 107 US 2011/0312758 A1 Patent Application Publication 

----¿ 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Dec. 22, 2011 Sheet 53 of 107 US 2011/0312758 A1 Patent Application Publication 

  

    

  

  

  



Dec. 22, 2011 Sheet 54 of 107 US 2011/0312758 A1 Patent Application Publication 

  



Dec. 22, 2011 Sheet 55 of 107 US 2011/0312758 A1 

rear 

** ---- 

Patent Application Publication 

    

  

  

  

  
  

  

  

  

  

  

  



Dec. 22, 2011 Sheet 56 of 107 US 2011/0312758 A1 Patent Application Publication 

  

  

  



Dec. 22, 2011 Sheet 57 of 107 US 2011/0312758 A1 Patent Application Publication 

    

  

  

  

  

  

  

    

  



Dec. 22, 2011 Sheet 58 of 107 US 2011/0312758 A1 Patent Application Publication 

  

    

  

  

  
  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 59 of 107 US 2011/0312758 A1 

  



Dec. 22, 2011 Sheet 60 of 107 US 2011/0312758 A1 ion Patent Application Publica 

$ $ $3 $3 

---> 

| 

| 

Z. 

? ? ? ? ? ? ? §± ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
  



Patent Application Publication Dec. 22, 2011 Sheet 61 of 107 US 2011/0312758 A1 

  



Dec. 22, 2011 Sheet 62 of 107 US 2011/0312758 A1 Patent Application Publication 

  



Patent Application Publication Dec. 22, 2011 Sheet 63 of 107 US 2011/0312758 A1 

  



Dec. 22, 2011 Sheet 64 of 107 US 2011/0312758 A1 Patent Application Publication 

Cy 
S.) &S) 

sis is ss ss is ss is is is ss is is ss is 

reole on a on a on a 

---- 

---+-------- fºº 

__)~~~--~~~~~~~~). / 
/ 

» « • • • • • • 

f. 

C) 
sts 

as: 

scs: 

s 

as: c 

888 

s 

s I SSC 

s 

ass 

ssays: 

3 as 

sess 

8388 

s 

sis 

8 

|------ r~~*+/-+---- 
as to six as 

are as see R as sees are as act as spe R as as 

s 

so a to a 
is e Rae as sees Re 

  

  

  

  

  

  



Dec. 22, 2011 Sheet 65 of 107 US 2011/0312758 A1 Patent Application Publication 

r 
  



Dec. 22, 2011 Sheet 66 of 107 US 2011/0312758 A1 Patent Application Publication 

  



Sheet 67 of 107 US 2011/0312758 A1 Dec. 22, 2011 Patent Application Publication 

} { z JGJGJGJ 

as R a R as a R x. 

  



Dec. 22, 2011 Sheet 68 of 107 US 2011/0312758 A1 Patent Application Publication 

  

  

  



Dec. 22, 2011 Sheet 69 of 107 US 2011/0312758 A1 Patent Application Publication 

(HC1 43euI) Z@ 01-1 
N 
t 

  

  



Dec. 22, 2011 Sheet 70 of 107 US 2011/0312758 A1 Patent Application Publication 

(Hd qaºul) 6@ 01-1 (Od. 43euI) @@ -0|-} 

  

  



Patent Application Publication Dec. 22, 2011 Sheet 71 of 107 US 2011/0312758 A1 

N 

  



Patent Application Publication Dec. 22, 2011 Sheet 72 of 107 US 2011/0312758 A1 

() Sy N 
Y- N R & y & s s 

|- 

') 
(3) 

W. C. a 
. 
M 

\ 
is CN 

axe s e A. & --- sy 
S. S) 

coolio e aco so a as S 
Cy Y 
Q. s s 's 
(SY s is ty rea 

- 0 g (c. 8 so ( & & ) is is, (S) R\ 
A A 8 

s 

S 
& ll. 

s 

a f f 
(Y (Y S- & 8 R 

N C w N 

  

      

  



Dec. 22, 2011 Sheet 73 of 107 US 2011/0312758 A1 Patent Application Publication 

  

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 74 of 107 US 2011/0312758 A1 

-- SO --- 

  



Patent Application Publication Dec. 22, 2011 Sheet 75 of 107 US 2011/0312758 A1 

FIG 95 
(PKIOKAKT)   



Patent Application Publication Dec. 22, 2011 Sheet 76 of 107 US 2011/0312758 A1 

-- 
l -- i. 

S * 

S383 S& SS3SS83S383S3 R& XXXXXX S83 XXXXXXX 
x& & Y S:X&S. ry 

- A 

2& 

M 
d4 1834 

FIG 97 

2, a ry (36. / 

(374 

  

  





Patent Application Publication Dec. 22, 2011 Sheet 78 of 107 US 2011/0312758 A1 

&XXXXXXX: XXXXXs XXXXx: XXXXXX S&S& XXXXXXX: XXXXXXX 

XXX S 8S S: 38S 

sy 
{{CA. 

  

    

  

  

  

  

  

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 79 of 107 US 2011/0312758 A1 

izi. 
S. SS S. S. S S. RS S. SS S. 

2. 
: 2 : 
S. S. RS S. S SS 

  

    

      

    

      

    

  

    

    

  

  

  

    

    

  

  



Patent Application Publication Dec. 22, 2011 Sheet 80 of 107 US 2011/0312758 A1 

FIG 104 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
9. 36 i4 
S. ul- - 
for Photosensorror-Mux-. Alt; r. C. S. s 

yce cocooooooooooooooooooooooooooooooooooers 
o 1 Or. 

54 

-- 33 
en f : Serisis RA 

'O.SY 
:3 r a iii. a; Daia 

S&FSO's (3C. 

- 
Excitation 

-- delay Electrodes 
' 

-3O 

an 

FIG 105 

  

    

  

  



Patent Application Publication Dec. 22, 2011 Sheet 81 of 107 US 2011/0312758 A1 

laptopf 
ote took 

edicated 
eader 

Desktop 
computer 

Cok - 107 
eader 

- 13 age 
computer 

FIG 106 

    

  

  

  

  

    

  



2011. Sheet 82 of 107 US 2011/0312758 A1 Dec. 22, Patent Application Publication 

  

  

  

  

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 83 of 107 US 2011/0312758 A1 

Y 

s 

M 

'a Y. es 

f 
rs, 
N 
N 

  



Dec. 22, 2011 Sheet 84 of 107 US 2011/0312758 A1 Patent Application Publication 

  

  

  



Dec. 22, 2011 Sheet 85 of 107 US 2011/0312758 A1 Patent Application Publication 

Aoos is S. 

--~~~~~~~~~~--~~~----------~--~~~~~! 

    

  

  

  

  

  

  

  

  

  

  

      

  

    

  

  

  

  

  

  

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 86 of 107 US 2011/0312758 A1 

  



2011. Sheet 87 of 107 US 2011/0312758 A1 9 Dec. 22 ion Patent Application Publica 

, . . ************************@********************§3 

::::::::::::::... ######## 

????????) 

§§§§§§§§§ 

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 88 of 107 US 2011/0312758 A1 

  



Dec. 22, 2011 Sheet 89 of 107 US 2011/0312758 A1 Patent Application Publication 

  



Patent Application Publication Dec. 22, 2011 Sheet 90 of 107 US 2011/0312758 A1 

  



Patent Application Publication Dec. 22, 2011 Sheet 91 of 107 US 2011/0312758 A1 

(S) S 
N S. 

Y 

ty 

----------------------------------------------------------------------------------------------------------------------------- S. 
tly w s s: f Rya n S EO6666,60666,666,666-666.6 

d 8 : r 
a -------- so soioso ise ise SSS888 38 32888.888.8883.8& 38888.888 s 

-S - \, . EEEEEE EEEEEEE-S, Ov 

8 s 

s S 
Ys. - 

s 
s 

&S) s 
S) - 8 : 
SY 

d ise essages.googo 

Prior taxa tax 

a geote see seasese 8tast 38 sess as essess 

...i.i.d.B. a ''' Sir 

& toologoolgogo g coolbootoooo Y 
ise is see see Ris Cy 

s Y s 

s (, Q SN S RS 
3 N N 

  

  

  

  

  



Patent Application Publication Dec. 22, 2011 Sheet 92 of 107 US 2011/0312758 A1 

RN N. S. N. 

s E. 83-88 S 

. 
t 
f 

  



Patent Application Publication Dec. 22, 2011 Sheet 93 of 107 US 2011/0312758 A1 

  



(10 13euI) OZI OH 

  



Patent Application Publication Dec. 22, 2011 Sheet 95 of 107 US 2011/0312758 A1 

s 

- 
ill 

8 Q) 
y 
(Y 

s Sy 
S. 
N 

*i- & 
8 s & 

X N) 
ll. 

s s 

  

  

  



(210 42eul) ZZI (OL) 

Dec. 22, 2011 Sheet 96 of 107 US 2011/0312758 A1 Patent Application Publication 

  



Dec. 22, 2011 Sheet 97 of 107 US 2011/0312758A1 Patent Application Publication 

  

  

  



| 

y » » » » » » » » » » » » » » × × × × × × × × × × × ×ºººººº :× × × × × × × × × 

Dec. 22, 2011 Sheet 98 of 107 US 2011/0312758 A1 

o ; 

Patent Application Publication 

  



Patent Application Publication Dec. 22, 2011 Sheet 99 of 107 US 2011/0312758 A1 

Cy { y N 
S. Q (S NS 
SY (S) Sr. N. 

y Y 

is a York 

^ 

sists so a do a c is a ci 

N-I-I-II 

- - - - - - - - - - - - - - - - - - - - - - - 

s X 

Y S) 
(S S. 

\ 

3 c 

s 8 s 
8 S 

3 s s ) 
8 (N 

is s is is is is is is is is is is st --------|-- 

  

  

  

  

  

  

  

  

  

  














































































