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Q{:‘RQ ASTM Water Specifications
> B vieg® Type 1 Type II
Résistivity LR 18 4

) o (Mohm-cm to 250C)
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2 &Qrgamc Carbon 50 100

- A Bhix (ppb)
Jom eﬁm max (ppb) 1 5
B Chlorides, max (ppb) 1 5

10/1000 ml 10/100 ml

<0.03 <0.25

Type 111
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Q‘I?u'rity Requirements for Different Applications
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.oy But they need different water qualities...
J h- o
Water Type Application
N Fype 1, CRITICAL
9 = | (Ujmebure) Water for HPLC,GC, HPLC ,AA , ICP-MS, for buffers and
'* @_j’l culture media for mammalian cell culture & IVF, reagents for
-~ s molecular biology...

~ | Type 2 (Pure) | REGULAR

Buffers, pH solutions,culture media preparation ,clinical
analysers and weatherometers feed.

BASIC
Glassware rinsing, heating baths and autoclaves filling,

o
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B B PR p.p.b. (ug/L)
(Total Organic
Carbon)

R Silt Density Index / | Rate of pluggage of
Fouling Index 0.45 um

membrane.

e X # E £ 045 2 k3% |CFU/ml  (Colony
BBz . Forming Unit/ml)

2% 3 - Rabbit Endotoxin units/ml

Inoculation test
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Millipore Purification Techniques
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Pure and Ultrapure water (107
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B R P AEE T AL (EDI)
Electric De-lonization
Electrochemical Regeneration of lon Exchange Resins

KPR EMNT LB (NaCl)
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- Glass Flber SEM . Durapore Membrane - SEM
3 wp=am Depth filters ' RWS Screen filters
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= particulates like bacteria.

2 \;%)IOHGJ treatment

L Pepth filters : for heavily loaded feed water with particles (SDI over specification).
MILL ' Screen filters : for a final low pore size filtration downstream the system. m

."&Jﬂx harge filters : for pyrogen removal, in-line distribution loop -



& MEBR (Active Carbon)
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LPS Dispersion in Water

Hons-present
LIRS 444 BALY

environment

pure-water—|————

(Lipid A+O antigen)

micelle 300,000-10°¢ daltons

net (-)
charge
hydrophobic hydrophillic
core exterior
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QX Endotoxin effects

N
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W Effects in vivo:

»‘g\v’ += Production of factors involved in blood clotting, hypotension
a_{)\ and fever.

q[’ += Immunological reactions
- Eﬁeots In vitro:

i
'- ~Interference with membrane structure and other functions

i depending on the cell type or line (e.g. membrane and
morphological effects, secretion / production of various

substances)
«Effect on IVF experimentations.

». % <Impact on iso-focusing gel polymerization and molecular
& **»..Q: biology techniques such as PCR.




& Ribonucleases (RNase)

N

*i-f.--f'ir Yy
. RNases = enzymes (= = proteins) for ribonucleic acid (RNA)

. degradation.
RNA site specificity,

Picogram quantities are enough,
~. U = 10,000 to 30,000 Da.
es are.
omnipresent (hands, airborne...),

. = fesistant to high temperature (up to 100°C), extreme pH,
= .éﬂlly active for weeks.

m Get rid of RNases = a challenge to molecular biologists
» RNase present everywhere (glassware, researcher’s hands...).
» RNase active even in tiny quantities.

Nase free water required for molecular biology applications such as:
gene sequencing, oligonucleotides synthesis, genetic engineering...
~hF,or the preparation of :
‘ E = electrophoresis buffers
= blotting test buffers
= PCR solutions

- = sample dilutions,.... m
J
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:’: DEPC: diethylpyrocarbonateCHS/CHZ\O)%/
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CH
\O/ 2\CH3
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> ‘Chemical (suspected carcinogen) that inactivates the enzyme
Y

Q\DEPC reacts with RNases and inactivates them, but they are not
refnoved
3 \l Ex ess DEPC is eliminated by autoclaving (15 min, 121 °C) procedure

(wollld react with any biological material in further experiments if not
removed)

=

t‘Cannot be used with buffers containing amine functions (Tris, HEPES)
l he\cess generates S|de products:

CH -
/CH )k )"L _C 2\CH 2 CH; ~0OH il TOC
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Ultrafiltration (FEiE)

g Active layer (1um)

Support (100um)




Q Ultrafiltration (FiEE)
V) N
d & _,....+ 'ype I water

-\_“I /
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\ AR T A % E %kt 2 W E %, Nuclease.
o —i%iE A T 288 MWCO (Molecular Weight Cut-Off)

% LRY (Log Reduction value) # & £ 3 % 75 34 £ 1542 m
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X o Water Quality Effect on Cell Growth

D
' ™
y ¥ ° TR B Tap water
N B Distilled
E mill-q UF

Cell Gro_vyth

il |

(x 109)
o 5
I CeIINerbeirx]O

T DMQ T DMQ T DMQ

Cell Line m
J.Mather et al. Biotechniques, Vol 4,n "1 (1986).




Pyrogen Detection

LAL (Limulus Amebocyte Lysate) test

Dr.Bang’s 1955
horseshoe crab blood clots

Limulus .
Polyphemus [

Endotoxin Units per ml (EU/ml)
1 EU/ml =z 0.1 ng/ml
= 0.1 ppb Endotoxin

Amebocyte lysate
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Hollow Fiber Cartridge @
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- —Pyrogen level in Milli-Q Water with BioPak

.

= _The detection of pyrogens with the high sensitivity test was
“performed in « worst conditions »: after 142 days of operation and

' ﬁi’der‘ponstrated that the pyrogen level was still < 0.001 Eu/mL
_j;j *-.p"
; Senal number Acceptation Endotoxin measurement after 1 L flush, EU/ml Result

S~ criteria Day 18* Day 32* Day 142%#*

-"'r’ B0400072 Not detected Not detected 0.00024 Compliance

B B0400060 < 0.01 EU/ml Not detected Not detected 0.00026 Compliance
BO400048 Not detectad Not detected 0.00025 Compliance

(\ Millipak 40 NA Not detected Mot detected 0.00042

- *Detection limit by chromogenic LAL QCL-1000: 0.01 EU/ml

™ ##Detection limit by Kinetie QCL: 0.00025 EU/ml

A

AR}

LA

N
«Typical < 0.001 Eu/mL  mm
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. €% Type of Cell Culture

w.l-*- -1
....-"_'_"

- - Mammalian
« Epithelial (in contact with outside world)

f\‘{‘/ + Endothelial

éf/ + Skeletal
) -~ % Neural
8 < Stem cell

« Hybridomas
« CHO (Chinese Hamster Ovaries)
<+ Embryo/blastocyst
Insect cell
Plant, callus
Bacterial, microbial m




