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o=!2… !
" ,““ %"=…, .
, C!%,ƒ"% “2"
m *%2%!/  … %K.% ,  C%*%L. m=C!, !,  *!,“2= =  K *=. n. =› = ?,  

,…*3K=2%!/ “ . …2= , o 2  “ % 32 %K “C ,2  ,. !%“2 C!, … ,ƒ ……% 

2% …%L 2 C !=23!  , C% …%  %2“32“2",, ",K!= ,L.

b“  … %K.% , = …= ›…%“2  , K ƒ%C=“…%“2  !=K%2/. m  ,“* …,  

, C !“%…= ,  ƒ=…, = ?,L“  ,“C/2=…, , …= 2 ! %“2=2,!3 ?  

%K%!3 %"=…,,. n… % › … K/2  3" ! … " 2% ,  2% % %"! ……/  

,“C/2=…,  …  C! !" 2 … 2=2…=  “,23= , ,  , %K!=ƒ / “ % 32 .!=…,2 “  C!, 

C%“2% ……%L 2 C !=23!  , " =›…%“2, …% ,  % /.

m  "“  …3› … ,!%*,L ,=C=ƒ%… 2 C !=23!. d   L K,%., ,, “2  

"%ƒ %›…%“2  "/K!=2  qn2 ,…*3K=2%! ,ƒ ,!%*% % “C *2!= % L , C!%“2% 

*=“2% ,ƒ,!%"=2  “"%L “%K“2" ……/L Memmert INCOmed.

Š=*%  ,“* ,2 …%  "…, =…,  * 2! K%"=…,  * , …2= 3›  …= C!%2 › …,, 

65 2 = 2 …=“ …= ›…/  C=!2…‘!%  " %K =“2, -=! = "2, “*%L 

C!% / ……%“2, , , ,…“*,. ,““ %"=…,L. h ……% "…, =…,  

* =L ,  2=   %C!  2 3…,*= …%  *= “2"% …= % 

2 ! %“2=2,!3 ? % %K%!3 %"=…, . ` 2%2 -=*2,  2% "“  C!% 3*2/ C% …%“2  

!=ƒ!=K%2=…/ , C!%,ƒ" …/ …= “%K“2" ……%  ƒ="% ,  = 2 …=“ , != , 

" %K =“2, 2 .…% % ,L 2 ! %“2=2,!%"=…, . 100% AtmoSAFE $ .2% …=  

%K ?=…, ,  2% b/ C% 3 ,2  , = …% C% .%  ?3  “! 3 "% "“ . C!,K%!=.. 

)2% ?  / % , K/ “ =2    b=“?
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qn2 ,…*3K=2%!
j 2% …=  K,% % , 

j , =2, “*=  *= !=
l,*!%K,% % , 

Š C !=23!= b =›…%“2 qn2 ,/, , O2

h…*3K=2%!
l,*!%K,% % , 

q2 !, ,ƒ=2%!
l,*!%K,% % , 

n. =› = ?,L ,…*3K=2%!
l,*!%K,% % , ,  “2!3*23!…=  K,% % , 
, ,“C/2=…,  “2=K, …%“2,

h“C/2=2 …/  2 C !=23!…/  *= !/
h“C/2=…,  “2=K, …%“2,

q3 , …/  *=-/
o!%K%C% %2%"*= , C!%,ƒ"% “2"%

b%  …/  K=…,
l,*!%K,% % , 

o=!=-,…%"/  “3 , …/  *=-/
j 2% …=  K,% % , 

n. =› = ?,  ,…*3K=2%!/   .!=… …, 
h…*3K= ,  " … *%… , ,%…,!3 /. 
C% ? …, . , C!, C%“2% ……%L 2 C !=23!

Š C !=23!= Š C !=23!= b =›…%“2

j , =2, “*=  *= != C%“2% ……/. 3“ %",L
h“C/2=…,  “2=K, …%“2,

h“C/2=2 …/  *= !/
h“C/2=…,  “2=K, …%“2,

j= != " =›…%“2,
h“C/2=…,  “2=K, …%“2,

j , =2, “*=  *= !=
h“C/2=…,  “2=K, …%“2, " “%%2" 2“2",, 
c% “2=… =!2%  ICH 

b=*33 …/L “3 , …/L *=- 
o!%K%C% %2%"*= , C!%,ƒ"% “2"%

n. =› = ?,L "=*33 …/L “3 , …/L *=-
l,*!%K,% % , ,  * 2% …=  K,% % ,  , 
C!%K%C% %2%"*=

Š C !=23!= b=*33

j , =2, “*=  *= != C%“2% ……/. 3“ %",L
h“C/2=…,  -%2%“2=K, …%“2,

j , =2, “*=  *= != C%“2% ……/. 3“ %",L
b/!=?,"=…,  !=“2 …,L

j , =2, “*=  *= !=
q2=K, …%“2  " “%%2" 2“2",, “% “2=… =!2%  ICH, 
,“C/2=…,  =2 !,= %", -%2%“2=K, …%“2

b =›…%“2Š C !=23!= q" 2
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CO2 ,…*3K=2%!
“ …=3 …%L 2% *, ƒ! …, 
h = …/  3“ %",  “2!% % %C! …/: C%“2% ……=  2 C !=23!= C% "“ 3 %KA 3 ,…*3K=2%!=, 

=*“, = …% "%ƒ %›…=  " =›…%“2    C! %2"!=? …,  %“ %2, “*,. *% K=…,L,  …% 
K ƒ %K!=ƒ%"=…,  *%… …“=2=. c=ƒ%"=  “! = % ›…= C% K,!=2 “  ,… ,", 3= …% , K/2  
=!=…2,!%"=……% “2=K, …%L C!, › … "…%L !=K%2 . nK%!3 %"=…,  % ›…% …  2% *% *% 

…=“2!=,"=2 “ ,  …% , *% % ,?=2 “ ,  , ƒ,…-, ,!%"=2 “ . h…*3K=2%!/   *3 2,",!%"=…,  
in-vitro % ›…/ 3 %" 2"%! 2  2! K%"=…,  GCCP  (Good Cell Culture Practice). q%ƒ =…,  
%K%!3 %"=…, ,  C% .%  ? % C% "“  *!,2 !, ,  %› 2 C%*=ƒ=2 “  C!%“2%L ƒ= = L,  …%    
! = ,ƒ= ,, …= C!=*2,*  2! K3 2“  "/“%*,L 3!%" …  C!%- ““,%…= ,ƒ =,  2 .…, “*,  …="/*,, 
!=ƒ3 …/L C% .%  , %K ,!…/  ƒ…=…,  2! K%"=…,L,  C! A "  /. " =K%!=2%!,,.

a%  C% !%K…3  ,…-%! = ,  b/ “ %› 2  …=L2, " “2=2 :
Warum wir endlich eine Good Cell Culture Practice brauchen!B (g=  …3› … “2=… =!2 GCCP?),

C!%- ““%! c !.=!  r…2 ! !,  ,C %  " %K =“2, in-vitro K,% % ,, h…“2,232= l% *3  !…%L 
a,% % ,,,  ›3!…=  Biospectrum 12/08

108 |  153  |  246 ,2!%"

%2 +20 0C % +50 0C |  88 - 97 % %2…. " .  

7 % 3 L   , = …%L …=“2!%L*,

j= !=,  ,ƒ %2%" ……=  ,ƒ . *2!%C% ,!%-
"=……%L K “ %"…%L “2= ,? j%…2!%  3!%"…  
*,“ %!% =? o!% != …%  %K “C …,  œCelsiusB 

  C!% != ,!%"=…,  , %*3 …2,!%"=…,  
! ƒ3 2=2%"? q,“2 = =*2,"…% % *%…2!%   
" =›…%“2, %2 40 % 97 % %2…. " .? d   ?  
K% % 3 %K“2"= , K ƒ%C=“…%“2, K=ƒ%"=  
%  CO2  ,…*3K=2%!= Memmert INCOmed, 
%› 2 K/2  *% = =C2,!%"=…= “ C% %?  

7 %C% …,2 …/. % 3 L. h,  *%… …%,  "“  
K=ƒ%"/  % , %“…=? …/ C!% != %L 
4 =“%"%L “2 !, ,ƒ= ,, C!, 160 0C.

a = % =!  …= ! "3 “ “2, “2%!%…,  b= , 
%K!=ƒ / % 32 K ƒ%C=“…% .!=…,2 “  C!, 
C%“2% ……/. 3“ %", . " K%L 2% *  *= !/.
n …%!% …%“2  2 C !=23!/ 2=*›  C% !›,-
"= 2“  “ C% %?  = ,…, "%L 2 C %C!%"%-
 ? L !3K= *,,  *%2%!=  " “ 3 =  %2* …,  
. *2!, “2"= “ 3›,2 =**3 3  2%!%  2 C =.

qn2 hmjra`Šnp
INCOmed

l/ ƒ…=  *=*:
d%“2,  ,…, = …% "%ƒ %›…%L 
,!*3  ,, "%ƒ 3.= " ,…*3K=2%!

)  …  ,!*3  ,  "%ƒ 3.= " ,…*3K=2%! ,  2  3 . o% 3 
› ? a = % =!  C!%“ %L*  " =›…% % "%ƒ 3.=,  *%2%!/L %K!=ƒ3 2“  
…=  %K!=ƒ % ,  “% !›=?,  " = 3,  K=*2 !,= …/  *3 23!/ …  
"/“/.= 2. e“ , ›  C!, … 2“  C!,…3 ,2 …=  " …2,  , ,  .2%2 
“ %L !=ƒ!3 = 2“  , ƒ= ?= 2“  2 C /  "%ƒ 3.% ,  " ! ƒ3 2=2  % 
*3 23!= %K ƒ"%›,"= 2“ . 

n …%!% …%“2  C%*=ƒ=…,L 2 C !=23!/,  ,ƒ ! ……%L " 27 2% *=. 
,…*3K=2%!= Memmert,  %…“2!,!3 2,  2%,  K = % =!  C! "%“.% …% 3 
“% 2=…,  2% …% % *%…2!%   2 C !=23!/ , …= ! "= “% "“ . 
“2%!%…,  "%ƒ 3 …=  ,!*3  ,  " K% ,…“2"  “ 3 = "  "  2“  
… %K ƒ=2 …%L. d=›  " *= !=. %KA‘ %  749 . =*“, = …%  
%2* %… …,  2 C !=23!/ C!, 37 0C , “2 “2" ……%L *%…" * ,, 
…,*% = …  C! "/ = 2 +/- 0,7 j. o!, … %K.% , %“2, " …2,  ,, 
, C% …%L ƒ= !3ƒ*  *= !/,  “*%!%“2  C!,…3 ,2 …%L *%…" * ,, 
%› 2 K/2  2% …% …=“2!% …= (0 - 100 %,  “ = %  10 %). j!%  2% %, 

"“  ,…*3K=2%!/ Memmert C% …%“2  “%%2" 2“2"3 2 2! K%"=…,  
“2=… =!2= DIN 12880:2007-05!
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53  |  108 |  256 |  449 |  749 ,2!%"

%2 -5 0C % +60 0C (ICP55)

%2 -12  0C % +60 0C (ICP110 % 750)

o!, … %K.% , %“2, ,…*3K= ,, K% % %
*% , “2"= %K!=ƒ %",  "/ %› 2  !=“ ,2/"=2  …= 
C! …% .-- *2,"…/  %. =› = ?,  ,…*3K=2%!/ 
ICP. Š  K% ,  2% C!, ,“C% ƒ%"=…,, = … *,. 
% L,  … *%2%!/  "= , = ,%……/  3!%"…, % 32 

K/2  … C!, % …/ ,   ,“C% ƒ%"=…, .

n. =› = ?,  *% C! ““%!…/  ,…*3K=2%!/ 
Memmert %K “C ,"= 2 K/“2!%  , 2% …%  

! %"=…,  -=ƒ …= ! "= , %. =› …, . 
a = % =!  !=ƒ!=K%2=……%L 2 .…% % ,, *%…2!%  , 
2 C !=23!= %“2, = 2 ƒ= =……% % ƒ…= …,  K ƒ 
, …,. .… ! %ƒ=2!=2 …= …= ! " , K ƒ ! ƒ*,. 

*% K=…,L. o% , % .2% % *% C! ““%!…/  
,…*3K=2%!/ Memmert %2 , = 2“  C% …/  
%2“32“2",  3 = "% "!   !=K%2/.

e“ , b=  …3› … %“%K ……% 2% …/L *%…2!%  
2 C !=23!/ " “% 2=…,, “ …,ƒ*,  3!%"…  

3 = , %2“32“2",  ",K!= ,L,  2% %. =› = ?,  
,…*3K=2%!/ Memmert “ 2 .…% % , L o 2 , 
%K “C ,"= ?,  2 C !=23!3 *= !/ " 
,=C=ƒ%…  %2 0 % + 70 0C,  C! "%“.% …% C% %L 32 
  "/C% … …,  b= ,. ƒ= = .

INCOmed
q !2,-,*=2 , ,…“*% % ,ƒ , 

qn2   ,…*3K=2%! Memmert INCOmed “ !2,-, ,!%"=… " e"!%C  *=* IIa 
* =““ , ,…“*,. ,ƒ ,L   .*“2!=*%!C%!= …% % %C % %2"%! …,  
, K,%“,…2 ƒ=. qe =!*,!%"*= …= %K%!3 %"=…,, "* = 2 C% 2*3 
1275,  %K%ƒ…= = ?3  3C% …% % ……/L %! =… C% “ !2,-,*= ,, $ 
LGA InterCert GmbH.

b!  , *=*= - ,K% %K =“2  , ,…/,  *!%  ! C!% 3*2,"…%L 
, ,…/,  C! A "  2 K%  "/“%*,  2! K%"=…,  * ,“C% ƒ3 % 3

%K%!3 %"=…, . m%"=  ›,ƒ…  “%ƒ = 2“  " 3“ %", . "/“%*%2 .…%-
% , …/. =K%!=2%!,L,  C%.2% 3 2! K%"=…,  * *= “2"3 =2 !,= %" 

, %K%!3 %"=…,  ! ƒ"/ =L…% "/“%*,,  2%K/ =*“, = …% ƒ=?,2,2  
3"“2",2 …/  * "… …,  -=*2%!=   L * 2*,,  “C ! =2%ƒ%, / , 

ƒ, %2/. 

b/“%*=  2% …%“2  , …= ›…%“2  qn2 ,…*3K=2%!= , != 2 ! = ?3  
!%  " C!% ““  .*“2!=*%!C%!= …% % %C % %2"%! …, . l= L ,  
%2* %… …,  “% !›=…,  qn2 " "%ƒ 3.  2 C !=23!/ , , " =›…%“2, 

% 32 C%" , 2  …= !=ƒ",2,  * 2%* "% "!   "/!=?,"=…, . o% .2,  
C!, ,…=  Memmert !=ƒ!=K%2=  “%K“2" ……/L qn2 ,…*3K=2%! INCOmed, 
C!,ƒ…=……/L " *= “2"  , ,…“*% % %K%!3 %"=…, . q%%2" 2“2",  II= 
* =““3 , ,…“*,L ,ƒ ,L C% 2" !› = 2,  2% "“  qn2 ,…*3K=2%!/ 
Memmert C% …%“2  3 %" 2"%! 2 K=ƒ%"/  2! K%"=…,  
e"!%C L“*%L d,! *2,"/ % l , ,…“*,. hƒ , . 93/42/EEC.

d   C% 3 …,  K%  C% !%K…%L ,…-%! = ,, 
% C! , 3? “2"=. …%"/. C!,K%!%" Memmert, 
/ ! *% … 3  b=  C!%“ %2! 2  …= 3 

K!% !3 10 C!, ,… "/K!=2  Memmertœ. 
o!%“2% %2C!=" 2  C,“ % …= = ! “ 
sales@memmert.com , 3*=›,2   *=*%  %K%!3 %-
"=…,  b=“ ,…2 ! “3 2,  , /  C! %“2=",  "“  
… %K.% , 3  ,…-%! = , !

bnglnfmnqŠh ophlememh“

l,*!%K,% % , “*,  ,“C/2=…, 

nC! …,  *% , “2"= *% %…,L 
,*!%%! =…,ƒ %"

h…*3K= ,  *3 23! * 2%* , 2*=… L

j3 2,",!%"=…,  C!, 2 C !=23!=. "/  
, …,›  *% …=2…%L

nC! …,  aoj5 , aoj7

jnlopeqqnpm{i nuk`f-
d`~yhi hmjra`Šnp ICP

,

Medical Device

 1275 

IVF and 

Biosynthesis

,  

Medical Device

 1275 

IVF and 

Biosynthesis
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o!, … …,  IPP:
j!,“2= % !=-,  K *%"

b …= ,. ,…*3K=2%!=. 3"“2",2 …/  *!,“2= / K *= % 32 !=“2, 
…  , , , =›  “ = ,,  C!, C%“2% ……%L C% !›,"= %L 
2 C !=23!  " ,=C=ƒ%…  %2 +4 0C % +20 0C ,  2% %K “C ,"= 2 
… %K.% , 3  “*%!%“2  !%“2= C!, C!=*2, “*, C% …%  %2“32“2",, 
",K!= ,L. 

a = % =!  ,…, = …% 3 3!%"…  ",K!= ,, , 2% …% 3 C% !›=…,  
ƒ= =……%L 2 C !=23!/,  % =› = ?,  ,…*3K=2%!/ Memmert C%ƒ"%  2 

,2 …%  "!   3“C …% “%.!=… 2  ƒ= %2%"*,   *!,“2= ,ƒ= ,,. 

b %C% … …,  * …,ƒ*% 3 3!%"…  3 = , ,…, = …%L ",K!= ,,, 
"%ƒ %›…%“2  2% …% % *%…2!%   C=!= 2!%" ,…*3K=2%!= , != 2 
"=›… L 3  !%  " C!% ““  *!,“2= ,ƒ= ,,,  2=* *=* *% K=…,  
2 C !=23!/ % 32 %*=ƒ/"=2  " , …,  …= "%“C!%,ƒ"% , %“2  
C!% ““= !%“2= *!,“2= %",  %“%K ……% "% "!   -=ƒ/ …3* = ,,. 
10 2 …=ƒ=  Memmert 3 = %“  = =C2,!%"=2  2 .…% % ,  o 2  

  C!, … …,  " =K%!=2%!,,,  %K “C ,"=  …= ! " , %. =› …,  
% …%L “,“2 %L. } …2 o 2  " ,…*3K=2%!  , , * , =2, “*%L 
*= !  C ! * = 2“  % 18,000 !=ƒ " “ *3… 3,  2% C%ƒ"%  2 %“2,  
! ƒ"/ =L…% 2% …% % *%…2!%   2 C !=23!/.

k‘ *,L *%…2!%  , ! ƒ"/ =L…% = /   *% K=-
…,  2 C !=23!/,  …,ƒ*,L 3!%" …  ",K!= ,, 
, "C =2  ?=   .… ! %.-- *2,"…%“2  = 2 
%C% …,2 …/  C! , 3? “2"= %. =› = ?,  

,…*3K=2%!=  Memmert …= %“…%"  2 .…% % ,, 
o 2 . q%"! ……/  2% / ,““ %"=…,  
" * 2% …%L K,% % ,,,  , 3…% % ,,,  -=! =-
*% % ,,,  K,%2 .…% % ,, , K,%=…= ,2*  
% ›…/ K/2  "%“C!%,ƒ"% , / ,,  = ! ƒ3 2=2/ 
% ›…/ -,*“,!%"=2 “  " “2!% % %C! ……/. 

3“ %", .. n. =› = ?,  ,…*3K=2%!/ Memmert 
“ 2 .…% % , L o 2  …  C!%“2% %K = = 2 
2! K3 /  3!%"…  2% …%“2,,  …%,  *!%  2% %,  
%K “C ,"= 2 C!=*2, “*, C% …%  %2“32“2",  
",K!= ,L , … C! "ƒ%L ……3  .… ! %.-- *2,"-
…%“2 ,  2=* *=*,  " %2 , ,  %2 2 .…% % ,, “ ,“C%-

ƒ%"=…,  *% C! ““%!=,  .… ! ,  ƒ=2!= ,"= 2“  
2% *% " C!% ““=. …= ! "=…,  , %. =› …, . 
o! , 3? “2"=: !,“* "/“.=…,  %K!=ƒ = “2=…%-
",2“  ,…, = …/ ,  2=* *=* -%! ,!%"=…,  
*%… …“=2= " C!% ““  %. =› …,  C!%,“.% ,2 
"…  !=K% L *= !/ …= . …2=. o 2 . 
h…*3K=2%!/ “ !,, IPP  …  2! K3 2 ,“C% ƒ%"=…,  
*% C! ““%!=,  2% C%ƒ"%  2 “.*%…% ,2  !=K%  
C!%“2!=…“2"% " =K%!=2%!,,.

o!, … %K.% , %“2, K/“2!%L , 2% …%L “ …/ 
2 C !=23!…% % C!%-,   › 3 …= ! "%  , 
%. =› …, ,  “ 3 2 "/K!=2  ,ƒ C%!2-% ,% 
Memmert *% C! ““%!…/  %. =› = ?,  
,…*3K=2%!/ “ !=K% ,  ,=C=ƒ%…%  %2 
-12  0C % +60 0C.

l/ K3  != / C! %“2=",2  b=  
%C% …,2 …3  ,…-%! = , ! 

o!%“2% C%ƒ"%…,2  …=  , , …=C, ,2  …= 
sales@memmert.com

32  |  53  |  108 |  256 |  749 ,2!%"

%2 0 0C % +70 0C

nuk`fd`~yhe hmjra`Šnp{
q Šeumnknchei oek|Š|e IPP

*= 
!›,"

,"= 2 
,,

bnglnfmnqŠh ophlememh“

l,*!%K,% % , “*,  ,“C/2=…, 

nC! …,  *% , “2"= *% %…,L 
,*!%%! =…,ƒ %"

h…*3K= ,  *3 23! * 2%* , 2*=… L

j3 2,",!%"=…,  C!, 2 C !=23!=. "/  
, …,›  *% …=2…%L

nC! …,  aoj5 , aoj7
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m C! "ƒ%L ……=  2% …%“2  , !="…% !…%“2  C% !›=…,  
2 C !=23!/ , " =›…%“2, " *= !=. ICH = 2 ,. 
% …,  ,ƒ ,!%"/. , !%" “! , * , =2, “*% % 
%K%!3 %"=…, . o ! …%“ .… ! ,, - C!,  … "=›…%,  2 C = 
, , .% % = - %“3? “2"  2“  K = % =!  "%ƒ 3 …%L !3K= * , 
!=“C% %› ……%L …= 2/! . “2%!%…=. "…32! …… L *= !/. 
a = % =!  =K“% 2…% ! 2, …% 3 ,“C% … …, ,  *= != 
ICH …  2! K3 2 ,“C% ƒ%"=…,  "% / C%“  %“2,› …,  
3“2=…%" ……/. ƒ…= …,L 2 C !=23!/ , " =›…%“2, C!, 
3“ %",,,  2% " !  C!,K%!= C %2…% ƒ=*!/2=.

a = % =!  …= , ,  C% “2" 2*,,  * , =2, “*=  *= != ICH L 
3 %" 2"%! 2 2! K%"=…,  “2=… =!2= ICH Q1B (option 2), 
2% C%ƒ"%  2 C!%"% ,2  ,“C/2=…,  " C% …%  “%%2" 2“2",, 

“ .2,  “2=… =!2% . b *= “2"  ,“2% …,*%" ,ƒ 3 …,  
,“C% ƒ3 2“  “2=… =!2…/  = C/ K % % “" 2= (D65,  6500 K) 
, rt-,“2% …,* “% “C *2!= …/  ,=C=ƒ%…%  320 - 400 … , 
%?…%“2  8 b2/ 2 “ ,…2 …“,"…%“2  %*% % 8000 *.

l%  ICH C “…=K› …= *%…2!% !%  CO2 , “,“2 %L NDIR.

h“C/2=…,  “2=K, …%“2,
ICH Q1A (R2) and Q1B,  option 2
WHO,  GMP,  GLP
EMA,  ASEAN
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%2 -10 0C % +60 0C 

n2…%“,2 …=  " =›…%“2   %2 10 % 80 % 

o!, … …,  ICH:
h“C/2=…,  “2=K, …%“2, “% " 2,L *%…%C ,

x" L =!“*%L *% C=…,, Ai Fame GmbH "C !"/  " ,!  3 = %“  
“ =2  =*2,"…/  " ? “2"= *%…%C , "% %!=“2"%!, / ,,  2% 
C%ƒ"%  2 *% ,. C ! !=K=2/"=2 . k,“2  ,  C% *,,  C/ = , “ …= 
2 C , …% "/!=? ……%L *%…%C , ,“C% ƒ3 2“    C!%,ƒ"% “2"= 
,* !%" , “! “2"   K%! K/ “ "! ,2  , " “ “*%  .%ƒ L“2" . 

l › 3…=!% …/L “2=… =!2 GMP  3›  K/  "… ! … *% C=…, L " 2010 
% 3,  %2*!/" C32  * ,“C% ƒ%"=…,  .2,. " ? “2" " -=! = "2,* . 

d= … L L   "  2“  C% 3 …,  !=ƒ , …/. *% C%… …2%" ,ƒ 
" 2*%" , C/ / *%…%C , C32  .*“2!=* ,, C%  "/“%*,  =" …,  
  ,“C% ƒ%"=…,  " *= “2"  -=! = "2, “*,. “3K“2=… ,L.

d   ,“C/2=…,L …= “2=K, …%“2  “% " 2,L *%…%C , " “%%2" 2“2",, “ 
,! *2,"%L ICH,  ,“C/2=2 …=  =K%!=2%!,  Ai Lab Swiss ,“C% ƒ3 2 

* , =2, “*3  *= !3 ICH C!%,ƒ"% “2"= Memmert. o!%K/ C% ›=2 
"/ !›,"=…,  C!, 2 C !=23!  +25 0C , %2…%“,2 …%L " =›…%“2, 
"%ƒ 3.= 60% " 2 …,  % =. b “" ƒ, “ ,2 …%“2  C!%" …,  
=……% % 2 “2=,  %“%K ……% "=›…/ , 3“ %", ,  "  2“  C% !›=…,  

2 C !=23!/ , " =›…%“2, " “2!% %  “%%2" 2“",, “ 3“ %", , 2 “2=, 
= 2=*›  … C! !/"…%“2  !=K%2/ , %*3 …2,!%"=…,  ! ƒ3 2=2%" 
,“C/2=…, .

jkhl`Šh)eqj`“ j`lep` ICH

o!, … …,  IPS:
h…*3K= ,  K=*2 !,L,  "/ƒ/"= ?,. *=!, “

e“ , 2! K3 =  2 C !=23!= ,…*3K= ,, “%“2="  2 +37 0C,  2% C!, "/“%*%L 2 C !=23!  
"%ƒ 3.= " “= %  C% ? …,,,  K% ,…“2"% ,…*3K=2%!%" %*=›32“  K “C% ƒ…/ ,. m% 
2% *% …  %. =› = ?,  ,…*3K=2%!/ IPS “ . …2= , o 2 ,  “ C% %?  *%2%!/. 
3 = 2“  …= ›…% %. =› =2  “! 3 " ,…*3K=2%! ,  C!, .2%  .*%…%   . *2!%.… ! , .

o% =……/  bng (b“ ,!…%L n! =…,ƒ= ,, g !="%%.!=… …, ) %2 60 % 90 % *% …,*%" 
, K% ,…“2"% "ƒ!%“ /. " !=ƒ",2/. “2!=…=. ,!= “2!= = 2 %2 *=!, “=. o ,=2!, “*%  
%2 …,  j ,…, “*% % 3…," !“,2 2= c ““ …= , l=!K3! = %KA ", % "%L…3 .2% 3 ,!%*% 
!=“C!%“2!=… ……% 3 ƒ=K% "=…,  , =*2,"…% ƒ=…, = 2“  …=3 …/ , ,““ %"=…, , " .2%L 
%K =“2,. n …,  ,ƒ "=›…/. = %" * C%K  …=  *=!, “%   "  2“  “%ƒ =…,  ,“*3““2" ……% % 
=…= % =,  , ,2,!3 ? % C!% ““/,  C!%2 *= ?,  " C% %“2, !2=,    3“*%! ……% % C% 3 …,  

% , !=ƒ",2,  ƒ=K% "=…, . b .%  .*“C !, …2= % …/  %K!=ƒ / .!=… 2“  " 
%. =› = ?  ,…*3K=2%!  Memmert IPS,  C!, .2%  2 C !=23!= ,…*3K= ,, %“2= 2“  …= 
C%“2% ……%  3!%"…  (+37 0C). n …=*% 2%  2 C !=23!= " 3 ! ……%  * , =2, “*%  
C% “  c ““ …= , l=!K3! =,   !=“C% %› … 3…," !“,2 2,  %› 2 %“2, =2  +35 0C,  2% 
2! K3 2 ,“C% ƒ%"=…,  %. =› = ? % ,…*3K=2%!=,  C%“*% *3 “2=… =!2…/  % , “ .2%L 
ƒ= = L "!  , “C!=" 2“ .

hmjrahpnb`mhe b mejnmdh0-
hnmhprel{u onleyemh“u

n. =› = ?,  *= !/ .!=… …,  o 2   IPS
, = …% C% .%  2   ,…*3K= ,, " 
… *%… , ,%…,!3 /. C% ? …, . C!, 
C%“2% ……/. 2 C !=23!=..

lj` ICH
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Š = .… ! %.-- *2,"…%“2, " -=! = "2, “*%L C!% / ……%“2, 
%K“3› = 2“  3›  ="…%. }… ! %“K ! = ?  =K%!=2%!…%  %K%!3 %"=…,  
ƒ…= ,2 …% “…,›= 2 .*“C 3=2= ,%……/  !=“.% / ,,  C% , % .2% %,  
.*% % , “*=  “ !2,-,*= ,   "  2“  "=›…%L =“2  “,“2 / 

… › …2= *= “2"= %*!3›= ? L “! /. q 3 2 %2 2,2 ,  2% "“  
C!% 3*2/ Memmert,  " *%2%!/. ! = ,ƒ%"=…= 2 .…% % ,  *%…" * ,%……% % 
…= ! "= , , %. =› …,  “ C% %?  *% C! ““%!=,  “*%…“2!3,!%"=…/ 
2=*, 2%K/ “" “2, C%2! K …,  .… ! ,, * ,…, 3 3,  K = % =!  
,“C% ƒ%"=…,  2 C %,ƒ%  ,%……/. =2 !,= %",  3…,*= …% % 
. *2!%……% % *%…2!% != 2 C !=23!/ , 2 .…% % ,, …= ! "= “! / 
“% "“ . “2%!%….  Š  …  … ,  2%K/ “ =2  * , =2, “*,  *= !/ 

L“2",2 …% .*%…% , …/ , …3›…/ ,……"= ,%……/  , ,,  2=*,  *=* 
2 .…% % ,  o 2 . d L“2",2 …% ,!%*,L “C *2! C!% 3*2%" Memmert 
…= %“…%"  2 .…% % ,, o 2    …= ! "=…,  , %. =› …, ,  2=*,. *=* 
%. =› = ?,  ,…*3K=2%!/,  * , =2, “*,  *= !/ C%“2% ……/. 3“ %",L,   
*= !/ C%“2% ……/. 3“ %",L   ,“C/2=…,L “2=K, …%“2,,  *= !/   
.!=… …, ,  "=*33 …/  *=-/ “ %. =› …,  , %. =› = ?,  "%  …/  
K=…, - % “,. C%! …  C! "ƒ%L … …, % …,  " ,!  C!%,ƒ"% ,2 .

b %2 , ,  %2 *% C! ““%!…%L 2 .…% % ,,,  2 .…% % ,  o 2  %“%K ……% 
.*%…% , …= C!, 2 C !=23!=.,  K ,ƒ*,. * %*!3›= ? L “! ,  C%2% 3 
2% .… ! ,  2!=2,2“  2% *% …= C!% ““/ …= ! "=…,  , , %. =› …, . j 

2% 3 ›  C!% ““/ ,ƒ … …,  2 C !=23!/ " *= !  % 32 K/2  =K“% 2…% 
2% …% %2! 3 ,!%"=…/.

l/ ƒ…=  *=*:
}*%…% ,2  .… ! ,  " =K%!=2%!,,

100% AtmoSAFE! n“…%"…=  ƒ= = = * , =2,-
“*,. *= ! - .2% K “C ! K%L…=  , …= ›…=  

!=K%2= " 2 …,, …% ,. 2. p=ƒ3 2“ , 
…,*% 3 …  .%2 %“  K/ K “C%*%,2 “  % 
"%ƒ %›…/. C!%K =. " .%  ,2 …/. 
,“C/2=…,L. Š .…% % ,  o 2 ,  C!, … =  
" * , =2, “*,. *= !=. Memmert HPP,  = 2 
"%ƒ %›…/  C! …% 2% …%  ! 3 ,!%"=…,  
2 C !=23!/ "% "!   C!%" …,  ,“C/2=…,L, 
, …  2! K3 2 %C% …,2 …% % %K“ 3›,"=…, , 
…=C!, !,  “ …/ . = = …2=,  *=* " *% C! “-
“%!…%L 2 .…% % ,,. o%“*% *3 .-- *2,"…%“2  
. …2%" o 2  C%“  %“2,› …,  ƒ= =……%L 
2 C !=23!/ ƒ…= ,2 …% "/ ,   " 
2!= , ,%……/. * , =2, “*,. *= !=.,  , 2=* 
*=* ,. C!%,ƒ"% “2"% %*=ƒ/"= 2 ƒ…= ,2 …% 

…  " , …,  …= %*!3›= ?3  “! 3,  
* , =2, “*,  *= !/ C%“2% ……/. 3“ %",L HPP  
%“2="  2 ,…, = …/L 3 !% …/L “ .
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%2 0 0C % +70 0C

n2…%“,2 …=  " =›…%“2   

%2 10 % 90 %

250 b=22

200 b=22

150 b=22

100 b=22

50 b=22

0 b=22
5 0C 20 0C 30 0C 60 0C

Š .…% % ,  o 2j% C! ““%!…=  2 .…% % , 

Š .…% % ,  o 2  , *% C! ““%!…=  2 .…% % , 

d% 90% .*%…% ,, C%2! K …,  .… ! ,, C!, 2 C !=23!  
"… … L “! / 22  0C

bnglnfmnqŠh ophlememh“

h“C/2=…,  “2=K, …%“2, “% =“…% ICH Q1A, 
WHO,  GMP,  GLP,  EMA,  ASEAN

b/!=?,"=…,  …=“ *% /.,  / L,  !/K

b/!=?,"=…,  !=“2 …,L

jkhl`Šh)eqj`“ j`lep` 
onqŠn“mm{u rqknbhi HPP
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b{p`yhb`mhe lndek|m{u
npc`mhglnb

o%“*% *3 * , =2, “*,  *= !/ C%“2% ……/. 
3“ %",L HPP  ! ƒ"/ =L…% 2,.,  , …  
",K!,!3 2,  %…, C! "%“.% …% C% .%  2   
"/!=?,"=…,  % …/. %! =…,ƒ %",  2=*,. 
*=* =!=K, %C“,“,  / ,,  !/K/ d=…,%-! !,% 
, , !%ƒ%-, /.

o!, … …,  HPP: b/!=?,"=…,  !/K 

q  C% %?  % …% % ", = !/K d=…,%-! !,% ( =2. Danio rerio) " r…," !“,2 2  c …2= C!%"%  2“  
,““ %"=…,  …=“ “2" ……% % ƒ=K% "=…,  “ ! …%-“%“3 ,“2%L “,“2 /,  .=!=*2 !,ƒ3 ? %“  
C%!=› …,  “% ,…,2 …%L 2*=…, , C!% "  ? %“  " ",  !=“2 › …,  *!%" …%“…/. “%“3 %", 
=… "!,ƒ ,  = 2=*›  C%"/ ……%L !=“2 ›, %“2, *%›, , “3“2="%".

d   3“C …% % !%“2= , !=ƒ",2,  !/K/ d=…,%-! !,% 2! K3 2 =*“, = …% “C%*%L…%L “! /. 
d   .2,. L " 3…," !“,2 2  c …2= ,“C% ƒ3 2 ,“C% ƒ3 2 * , =2, “*3  *= !3 C%“2% ……/. 
3“ %",L HPP108 “% “" 2%"/  % 3 ,  *%2%!/L !=K%2= 2 “ %2“32“2",  ",K!= ,L %2 *% C! ““%!= 
, =K“% 2…% K “ 3 …%. o!, .2%  " …%"%L *%…“2!3* ,, *= !/ ,…, ,ƒ,!%"=…% 3 %"%  
" , …,  " …2,  2%!=,  = K = % =!  2% 3,  2% C!,K%! “…=K› … LED-,“2% …,*%  “" 2=,  !=K%2= ?,  
" ƒ= =……%  C!% ›32*  "! …, (8 - 20 ) , C!, C%“2% ……% C% !›,"= %L 2 C !=23!  +28 0C, 
!/K/ % 32 C% …% ……% !=ƒ","=2 “ . 

o!, … …,  HPP: q% !›=…,  / L

l/ , ,“C% ƒ3 2“  " *= “2"  % …% % ›,"% % %! =…,ƒ =   ,ƒ3 …,  …=!3 …,L C!% ““%" 
.… ! 2, “*% % %K …= , 2=K% ,ƒ =,  "C%“ “2",, C!,"%  ?,. * ,=K 23 "2%!% % 2,C= , , 
%›,! …, ,  3 … *%2%!/. *%C,2= ?,.. o% %K…/  ,““ %"=…,  C!%"%  2“  " h…“2,232  % *3  !…%L 

, ,…/ C,2=…,  0 …2!= } ƒ  j! … !-t! ƒ …,3“ " Š .…, “*%  3…," !“2,2  l …. …=.

p=ƒ , …/  ", / / L “% !›=2“  " "3. * , =2, “*,. *= !=. HPP750 C!, 2 C !=23!  
+30 0C , +5 0C , %2…%“,2 …%L " =›…%“2, "%ƒ 3.= 55 - 60% " qot (“"%K% …%L %2 C=2% ……%L 
- %!/) =2 %“- ! . d   =!=…2,, %K “C …,  %2…%“,2 …%L " =›…%“2, " C! =. %2 45% % 
65% C!, …,ƒ*,. 2 C !=23!=.,  *= != *=“2% ,ƒ,!%"=…= "“2!% ……/  *% C! ““%!…/  %“3 ,2  
C%“23C= ? % "%ƒ 3.=. j!%  .2% % LED ,“2% …,*, “" 2=,  !=K%2=  " “%%2" 2“2",, “ ƒ= =……/  
! ›, % ,  "%“C!%,ƒ"%  2 !,2 / … -…% .

b *%…" * ,%……/. *=-=. / , , *!/“/ % 32 “% !›=2 “  2% *% C!, *% …=2…%L 2 C !=23!  
, , "/ ,  C%“*% *3 %K/ …% "%ƒ…,*= 2 C!%K = “ %K “C …,  % …%"! ……% % %. =› …, ,  
%“3 …,  , ,!*3  ,, C%“23C= ? % "%ƒ 3.=. j= !/ % …  K% ,. %KA %" “ *%…2!%  
2 C !=23!/ , " =›…%“2, C% 2, "“ = !=K%2= 2 " ! ›,  +30 0C,  2% %“2="  2 ƒ…= ,2 …/  
… 3 %K“2"= C !“%…= 3,  …=.%  ? 3“  "…32!,.



opnanondcnŠnbj`       up`memhe nap`g0nb       opnhgbndqŠbn10
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%2 +20 0q  % +200 0q

d,=C=ƒ%… ! 3 ,!%"=…,  =" …, :

%2 10 K=! % 1100 K=!

q= =  K ! ›…=  “3 *=! b=*33 …/  *=-/ 
“ !,, VO  %K “C ,"= 2 C% 2, K ƒ !=…, …/  
"%ƒ %›…%“2, C!, … …,  " %K =“2, 
-=! = "2, “*% % =…= ,ƒ= , C!%,ƒ"% “2"=. 
m “2=K, …/  C!, …= ! "=…,, , *% 
%*,“  ?, “  " ? “2"= % 32 K/2  K ƒ 
C!%K  "/“3 …/ " *=-=. VO. b“  
*% C%… …2/ C!,K%!= , = …% C% %K!=…/ 
2=*,  2%K/ %K “C ,2  C% …3  , K/“2!3  
“3 *3,  = K = % =!  "“2!% ……% 3 ,-!%"% 3 
*%…2!% !3 =" …, ,  VO  %› 2 “3 ,2  ?‘ 
K/“2! . b%ƒ %›…%“2  2% … L L …=“2!%L*, 
2 C !=23!/ , 3!%"…  "=*33 = " “% 2=…,, “ 
2 .…% % , L C! % % …= ! "= C% %* C%ƒ"%  2 
%“2,  K “C! …2…% "/“%*%L “*%!%“2, 

"/“3 ,"=…, .

b`jrrlm{e qrxhk|m{e 
xj`t{ VO

bnglnfmnqŠh ophlememh“

nC! …,  “% !›=…,  " = , " =2 !,= =. 
" “%%2" 2“2",, “ … %K.% , /  2% %  
“3 *,

q3 *= C=“2,  C%!% *%", C 2,  !=“2,2 …/. 
.*“2!=*2%",  "%“*%" , , !=…3  2=   =…= ,ƒ= 
, , C!%,ƒ"% “2"=

b/“3 ,"=…,  %2 …/. =“2 L .=…,ƒ %" 

q, 3  ,  C!% ““%" ,ƒ … …,  =" …, 

d =ƒ= ,  !=“2"%!%"

o!, … …,  VO: 
b/“3 ,"=…,  C%!% *%" , !=…3  2=

e“ , "=*33 …/  *=-/ C!, … 2   “3 *, K% ,. *% , “2" 
C%!% *%" , , !=…3  2=,  2% ƒ…= ,2 …/L %KA  %! ,. C=!%" " = , 
ƒ=2!3 … 2 “C%“%K…%“2  "=*33 …% % …=“%“= .-- *2,"…% “%ƒ ="=2  "=*33 , 
" ! ƒ3 2=2  % …=!3 = 2“  K= =…“ C ! …%“= C=!%" , 2 C =. o% %K…/  
 " …,  3" , ,"= 2 "!   "/“/.=…,  %K!=ƒ %" "C %2  % …= = = 
ƒ=*,C=…,  " “%K“2" ……%L " = .

o!%“2%  %2*!/2,  " !,   " …2, ,!%"=…,  *= !/,  …=" !…% ,  .3  
! …,  .2%L C!%K /. o% .2%L C!, ,… ,  Memmert "C !"/  " ,!  
!=ƒ!=K%2=  “,“2 3 23!K%-“3 *,œ “ … “*% *, , ,* = ,. a = % =!  
…= , ,  ,-!%"% % *%…2!% != % 32 K/2  3“2=…%" …/ "= ƒ…= …,  
=" …,  " *= ! . o! , 3? “2"= % ", …/: C!, !="…% !…%  

,ƒ … …,, 3!%"…  "=*33 = “3.%L "%ƒ 3. C% %?= 2 %K!=ƒ%"=" 3 “  
" = 3,  *%2%!=  % …2= …% 3 =  2“  "=*33 …/  …=“%“% .
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bnglnfmnqŠh ophlememh“

b/“3 ,"=…,  , .!=… …,  ,“2/. *3 23! 
K=*2 !,L

q, 3  ,  C!% ““%" .!=… …,  , 2!=…“C%!-
2,!%"*= " ? “2" C!, C%“2% ……/. 3“ %", .

b/“3 ,"=…,  , *%…“ !"= ,  C!, 2 C !=-
23!=. …,›  *% …=2…%L 2= %" K=*2 !,L

d C=!2= …2 *=“2% ,ƒ= ,, - 
b=  C=!2… ! " !=ƒ",2,,

d C=!2= …2 *=“2% ,ƒ= ,, C% “"% L “32,  "  2“  R & D …2!%  
*% C=…,,,  *%2%!/L !=ƒ!=K=2/"= 2 , "… ! 2 …%"/  2 .…% % , “*,  
! …, ,  2! K3 /    ! …,  ƒ= =  * , …2=. q%" “2…% “ *% C=…, L 
Certa Fides K/  “%ƒ =… C!,K%!,  " %“…%"  *%2%!% % ›,2 "=*33 …/L 
“3 , …/L *=-,  “%" ? ……/L “ =…= ,ƒ=2%!%  C =" …, ,  “…=K› ……/L 
*= != , ,  L*= ,   "ƒ" ,"=…,  , C!, … ?,L“    =…= ,ƒ= 
C =" …,  %!%› …% %.

o% ƒ%"=2 ,,  C !  *%2%!/ , “2% 2 %“%K/  ƒ= = ,,  % 32 
C! "=!,2 …% % …,2  "%ƒ %›…%“2, C!, … …,  %K%!3 %"=…,  " 
0 …2!  ,“C/2=…,L Memmert,  …  C%*3C=  C!, .2%  …%"/L “3 , …/L 

*=-,  ,…*3K=2%! , , * , =2, “*3  *= !3. p ƒ3 2=2/ "“ . ,“C/2=…,L 
ƒ= %*3 …2,!%"=…/ , “% !›=2 C% !%K…/L %2 2 %K 3“ %", . 
C!%" …,  .*“C !, …2=,  2 C !=23! ,  " =›…%“2,,  *%… …2!= ,, qn2 

 , , =" …,,.

` =C2,!%"=…,  “2=… =!2…/. % L 
  ƒ= =  * , …2=:

 d%C% …,2 …/  C%!2/ ""% =
 r“2=…%"*= “C ,= …% % %K%!3 %"=…, ,  …=C!, !,  " “%"% %
 m= ! "=…,  , %. =› …,  " % …%  C!,K%!
 p 3 ,!%"=…,  =" …,  , "%ƒ 3.%%K …=
 r“, …,  “*%!%“2, "%ƒ 3.%%K …=
 n2…%“,2 …=  " =›…%“2
 h…2 …“,"…%“2  , “C *2! “" 2=
  p=ƒ , …/  *%… …2!= ,, =ƒ%"

(…=C!, !,  ,%*“, = 3 !% = qn2 , , =ƒ%2= N2)
 a %*   3“2=…%"*, " “2 ……3  …, 3
 Š “*%C, “*,L %2%*
 r“, ……/  *%…“2!3* ,, C!,K%!%" , C% %*
 qC ,= …/  %“…%"=…, ,  "%ƒ %›…%“2  2=K ,!%"=…, 

Memmert - C !"/L " ,!  C!%,ƒ"% ,2 , 
!=ƒ!=K%2=" ,L *%… C ,  “%ƒ =…,  
"=*33 …/. %. =› = ?,. *=-%". d   
%. =› …,  " C!,K%! "“2!% …/ *% C=*2…/ , 
.… ! %“K ! = ?,  , … " !% 2…% 2% …/  
. …2/ o 2 . a = % =!  .2,  .=!=*2 -
!,“2,*= ,  %. =› = ?,  *=-/ Memmert 
C%ƒ"%  2 %“2,  2 C !=23!/ C%" !.…%“2, “ 
=*“, = …/  %2* %… …,  "“ % ,  +/- 1 j.

a ! ›…=  “3 *= C!, …,ƒ*,. 2 C !=23!=. 
, .!=… …,  ,*!%%! =…,ƒ %" , , =*2,"…/. 
-=! = "2, “*,. “3K“2=… ,L %“%K ……% 
=*23= …/   -=! = "2, “*%L , C,? "%L 
C!% / ……%“2,. a = % =!  .2% 3 2% 3 
… “2=K, …/  " ? “2"= % 32 K/2  "/“3 …/ 
C!, 3 ! ……/. 2 C !=23!=.,  …% C!, .2%  
"/  …3  ,  K ƒ %C=“…%“2, !=ƒ %› …, . b 
%C% … …, ,  %. =› = /  "=*33 …/  *=-/ 

VOcool Memmert % 32 ,“C% ƒ%"=2 “    
.*%…% , …%L “, 3  ,, 3“ %",L .!=… …,  
, , 2!=…“C%!2,!%"*, *!=L…  3"“2",2 …/. *% 
"… … L “!  -=! = "2, “*,. “3K“2=… ,L.

29 , 49 ,2!%"

%2 +5 0C % +90 0C 

d,=C=ƒ%… ! 3 ,!%"=…,  =" …, :

%2 5 % 1100 K=!

nuk`fd`~yhi
b`jrrlm{i xj`t
VOcool



o!, … …, nK%!% %"=…, o=!= 2!/

q3? “2"3 2 C%,“2,…  % !% …%  *% , “2"% !3 ,. “C%“%K%" C!, … …,  …= % %K%!3 %"=…, . 
l/ K3  K = % =!…/,  “ , b/ !=““*=› 2 ,  *=* ,“C% ƒ3 2  % , ……% b/. )  K/ b/ …, ƒ=…, = ,“  ,  K/ b/ …, K/ ,! 

l/ “ 3 %"% “2",  %K“3 ,  b= , ƒ= = , , “ 3 %"% “2",  C! %“2=",  "=!,=…2/ ,. ! …,  “ C% %?  “2=… =!2…% % 
%K%!3 %"=…,  , , ,“C% ƒ3  *=“2% ,ƒ,!%"=……/  % ,.

nKƒ%! "%ƒ %›…/. C!, … …,L
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h“C/2=…,  -%2%“2=K, …%“2, " “%%2". “ ICH Q1B j , =2, “*=  *= != ICH L +10 0C % +60 0C %2 10 % 80 % %2…. " =›…%“2,

t 3%! “ …2…/  = C/ (.% % …/L “" 2,  D65) , ,“2% …,* 
rt-,ƒ 3 …,  320 - 400 … ,  8 b2/ 2 

h“C/2=…,  “2=K, …%“2, " “%%2". 
“ ICH Q1A 3“*%! ……%  “2=! …, , 
C!% % ›,2 …%  .!=… …,

j , =2, “*=  *= != ICH

j , =2, “*=  *= != C%“2% ……/. 3“ %",L HPP
n. =› = ?,L ,…*3K=2%! ICP
j= != " =›…%“2, HCP

+10 0C 
-10 0C 

0 0C 
-12 0C

+20 0C
+20 0C

% 
%
%
%
%
%

+60 0C 
+60 0C
+70 0C 
+60 0C
+90 0C

+160 0C 

10 % 80 % rh

10 % 90 % rh

20 % 95 % rh

h“C/2=…,  “2=K, …%“2, C!, ƒ= %!=›,"=…,,/
!=ƒ %!=›,"=…,,

j , =2, “*=  *= != CTC -42 0C % +190 0C 10 % 98 % rh

q2! ““-2 “2 h“C/2=2 …=  *= != TTC
n. =› = ?,L ,…*3K=2%! IPP
n. =› = ?,L ,…*3K=2%! ICP

-42 0C 
0 0C

-12 0C 

% 
%
%

+190 0C
 +70 0C
+60 0C

q2=K, …%“2  . 3 “,L
Š “2/ …= C ! …%“ , C!%…,*…%" …,

r…," !“= …/L “3 , …/L *=- U
h…*3K=2%! I

+30 0C 
+30 0C

% 
%

+300 0C
+80 0C

l,*!%K,% % , “*,  ,“C/=…, ,  %C! …,  
*% , “2"= *% %…,L,  ",!3“% % ,   2%*“,*% % , , 
*3 2,",!%"=…,  ,*!%%! =…,ƒ %" C!, 
2 C !=23!=. …,›  , , "/  *% …=2…%L

h…*3K=2%! I
n. =› = ?,L ,…*3K=2%! ICP
n. =› = ?,L ,…*3K=2%! IPP
r…," !“= …/L “3 , …/L *=- U

+30 0C 
-12 0C 
0 0C 

+30 0C

% 
% 
% 
%

+80 0C
+60 0C
+70 0C

+300 0C

j3 2,",!%"=…,  *3 23! * 2%* CO2 ,…*3K=2%! INCOmed +20 0C % +50 0C CO2 0 % 20 %, 
40 % 97 % rh

nC! …,  “% !›=…,  " =›…%“2, r…," !“= …/L “3 , …/L *=- U
b=*33 …/L “3 , …/L *=- VO

+30 0C 
+20 0C 

%
% 

+300 0C
+200 0C

b/“3 ,"=…,  , …= ! "=…,  C=“2,  C%!% *%",  
C 2,  !=“2,2 …/. .*“2!=*2%",  "%“*%",  L,  
2= *=,  , , !=…3  2=   -=! = "2, “*% % 
=…= ,ƒ= , , C!%,ƒ"% “2"=

r…," !“= …/L “3 , …/L *=- U
q3 , …/L *=-   ,“2/. C% ? …,L UFP
b=*33 …/L “3 , …/L *=- VO

+30 0C 
+30 0C 
+20 0C 

%
%
% 

+300 0C
+300 0C
+200 0C 

m= ! "=…,  C=!=-,…%",  =ƒ L , , . 3 “,L q3 , …/L *=-   C=!=-,…%" UNpa +30 0C % +80 0C

q3 *= *% C%… …2%" 3“2!%L“2" b=*33 …/L “3 , …/L *=- VO +20 0C % +200 0C

q2 !, ,ƒ= ,  =K%!=2%!…%L C%“3 / q2 !, ,ƒ=2%! S +30 0C % +250 0C

c%! =  “2 !, ,ƒ= ,  3"“2",2 …/. * " =  
=2 !,= %" …=C!, !,  =ƒ,,  2= *,,  C%!% *,

r…," !“= …/L “3 , …/L *=- U
q2 !, ,ƒ=2%! S

+30 0C 
+30 0C 

% 
% 

+300 0C
+250 0C

b/!=?,"=…,  !=“2 …,L,  …=“ *% / ,  
!/K , *%C,2= ?,.

j , =2, “*=  *= != C%“2% ……/. 3“ %",L HPP +15 0C % +40 0C 10 % 85 % rh,
K /L “" 2 (“2=… =!2…/  = C/ D5) 
, , 2 C /L K /L “" 2

q, 3  ,  C!% ““%" "=*33 …%L “3 *, b=*33 …/L “3 , …/L *=- VO +20 0C % +200 0C

o!% ““/ "= , = ,, C% ,“2%2  " =K%!=2%!,, r…," !“= …/L “3 , …/L *=- U +30 0C % +300 0C

Š ! %“2=2,!%"=…,  %K!=ƒ %",  C%“3 /,  
“!  , . 3 “,L

r…," !“= …/L “3 , …/L *=- U
b%  …/  K=…, WNB/WNE/WPE

+30 0C 
+30 0C 

% 
% 

+300 0C
+ 95 0C + …= ! "=2 …/L . …2

(“ -3…* , L %. =› …,   
% +10 0C CDP115)

d =ƒ= ,  !=“2"%!%" b=*33 …/L “3 , …/L *=-  VO +20 0C % +200 0C

h…*3K,!%"=…,  " … *%… , ,%…,!3 /. C% -
? …, . , .!=… …,  C!, C%“2% ……/. 2 C !=23!=.

n. =› = ?,L ,…*3K=2%! IPS +14 0C % +45 0C

q, 3  ,  C!% ““%" .!=… …,  , ,2 …%L 
2!=…“C%!2,!%"*, (…=C!, !,  "% "!   C ! 2%")

n. =› = ?,L "=*33 …/L “3 , …/L *=- 
VOcool

+5 0C % +90 0C

h“C/2=…,  “2=K, …%“2, “% " 2,L *%…%C , j , =2, “*=  *= != ICH +10 0C % +60 0C 10 % 80 % rh
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