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Pref ace

Much of modern cell and

i solation of pure, functi

subcellul ar organell es an

and both research and cl

i mpetus for the devel opme

technol ogy.

The most commonly used me

sions of mixed popul ati on

trifugation i-andené&iet g hoi

um used to form the gradi

of particle function. Si

been developing and prod

X-ray i maging agents It

these compounds were al s

of density gradients and

i mproved methods of separ

peci al |l y-scesnmsattiicveel Icyel | s 3 o8

nell es Nycomed has there o

over the |l ast 30 years in i

density gradient medi a. J

A new chapter opened in -

February -2mi0ell,d Atxoosk over

these produeShsi.e |Tdo doafyf, e rAsx

dinated density gradient R s i 3

with FDA and EU c¢cGMP standards and regulatory re-

guirements, which can be used for the purificatio

only of cells and organelles but also membrane ve

viruses, proteins, nucleic acids and | ipoproteins

of these compounds as contrast media demanded t ha

they be rigorously tested to ensure their safety

bility for -8hialdatdenséetyAgiradi ent medi a

are therefor e oxriaav,erhatvee bae lmom os mol al -

ity and are sufficiently dense to permit the purification of

all types of biological particle.

] No other density gradient media conform to
such strict clinical criteria.

For further information regarding our Density Gr a

ent Media pl eassehigba ntso it ywww. axi s

gr admedita. com
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| odi nated Density Gradient Medi e
Mol ecul ar structur e advantages over metri zami d:¢
L odi ted di d . tgwards ekls.agd autocl av:
odlna eblme :cafare_ erlvr Pg;_gfeo’_ IE}Z ?Hrl8 )ggle& uf Sec 81
an gf‘pa febo d.‘”m'”g E.O L‘-N 8 s gwad.afrofxsylbr}'o 99 s
capeble ol Panalne wny bLRhBULCRL EELEAETE BEERIE
1968 BRyum (1) published ﬁ1?s am%us %ens%%ySga'rrier
met hod for the isolation of —77>>>>-=~"-=-=- ~-=-"*"- from
human bl ood that wused sodiun Hs el) ai
Ficoll E. This techniqgue rece H, OH I e roval
Nycomed was the first-compan ClHCHzNHCO | NCH,CHCH,0He a d y
made medium in 1973 based on OH ul a.
modern version is called Lyn -
recently metrizoate has been I I i zoat
(Figure 2). Nycodenz (MWt 821) ~ CONHCH,CHCH,OH
OH
I CH, Figure 3 Molecular structure
CH,COHN /NCOCH3 B il
Metrizoic acid (MWt 628) e Food 08 Om/oH
GHEHNHCO NCH, CHCH, N« CONHCH, CH
: . on o
COOH . : ! I
CONHCH,CHCH,0H  CONHCH, CHCH, OH
Figure 1 Molecular structure of jodixanol (MWt1550) oOn (lm
Figure 4 Molecular structure
I
CH,COHN (- EOCH The |l atest -8ddektdodos honiAant
SE compounds is iodixanol . Thi
Daineaca GG i 0di xanfofhyids-Io5p3r50 p a reidsi y I )
I I (acet yl i Mi, No b]i Bi( 2, 3 i, My, dbr o
ook Frlbedmenedlcarboxamlde] w
i's given in Figure 4. [|ts

Figure 2 Mol ecul ar structureegf edrﬁtaial |oyc acdgmer of Ny C «

Both metrizoate and diatri‘zodateI F’arreepE' onsl cthcorqpoudndrﬁa
which are able to interac 0}1 (V\f/hve)r a9 €, ngorfOUpo
f

bi ol ogi cal particles and also nce th dlstrlbl
i ons across membranes; thbts I\{yhceo dgeenvZeh o'pmenhte ot andeenma
ionic iodinated compounds was the next i mportant st
Metrizamide was 'ntrOduce‘i’hé”cljrg%'r?’cé?’ﬁ?oﬁ@ptfQQeéH!
1982 (4). Batomiaf gtrkaajseenrtpgrbeld)géﬂnoqanare related to ¢t
form solutions of high defpgify hpdn-88ng (M) @b pY&s)
i n metrlzgmlde t he CarboxghbgfppﬂtBGGFPPEOUBb@ﬁEéhé‘
acid is linked to 9'ucosaﬁ‘hﬁ]ﬁerwafIﬁyhPobﬂhP?‘?' FBG[
carboxyl group is | i-aarkiedo t o the amine group o %

1,-p2ropanediol. This difference gives iohexol S 0 me
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Solubility, stability abDdnspegtrosmopaki pyoaedt:’

The highly hydr NykioldiamzdEi Teesbai mpoofant physicochet
i odi makel these media readNygodeonaubla&nd ni avdhit>eandI!5)s ol
At pHs below 9 solutions westsgabed ahdosomendefit he:
Above pH 9 there is a ver@g, swbwchesbowsi bheofelabtr gt

iodine, but even after 12l ambnths vhssosepyeardtsonc
dation of only 0.01% of tmeasompduat. 2CAGceGbOmpai ani
water up to 80% (w/v), eqdiaaientommon dsesfoy Dheaf
1.426 g/ ml can be prepare'derNabodsnaEsandncbddsdnol
ar e alsp solubl_e |n.forma e§gé8qeltﬁy{ oI aqug/o 0 |
ethanolic solutions; concF ratlops, up 0 0,4) égé iv
ossi bheuedNwsn medi a may - S'rtluct:lln Q Y g e ‘
P ; . . %rg Ao CPofUstizF o058 40«
minimizing |loss of water u F molgcu e s Fom. g P m
. . rcP |E an i:\ mo s I ep |1
bi ological particles, par cu y nucl el and mi oc
Densk /ml
Pr OI Onged exposur € Of NyCOdenZ '&S(uirosc) I’ol}:ucm\e Ielwll A I to S Ul
l ight over a period of mont hs, [MNcodn-ldsuol —Ccl ser ext el
artificial |l ight, may | ead to di ne
these compounds, but the exte is
ally insignificant when worKki a
to day basi s.
Absorbance )
1() ‘ 1‘0 ‘ 2‘() I 3‘() ‘ 4‘0 ‘ 5‘() ‘ 60
A_ .. =244 nm .
IEES Osmolality (mOsm)
1,000 B Sucrose Polysucrose —Percoll
—Nycodenz —lodixanol CsCl
800
600
400
190 215 240 265 290 200
Wavelength (nm)
Figure 5 AbsoafbaMyeco dgrezxzE rum %o 0 20 0 40 50
(0. 05 mg/ ml in water)
Viscosity (mPas)
Sucrose Polysucrose —Percoll C
i i ) 25 | —=Nvcodenz —lodixanol CsCl i
The iodinated aromatic nucl eus T rgly in |
ultraviolet region of the specdt / ) wi t h
sorbance maxi mum of approx 244s. / be used
as a direct measurement of the, / » of the
um in gradient fractions. /
l odi xanol and NycodenzE in 0|0l //’///)Ie t o hi
and may be autocl aved; Stabl|lt'yl<t00 autwochaving I s
hanced by the presence of millimol @¥¢t"dhcentrations
an organic buffer sBEIXThA.as Tri §iathr®e 81| RKhys Cac/hRai cal cha
adient media; A density,

gr
CV|sc05|ty

—
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only a transient and smal 7. r®adwetsiédont 8.ni (LIB&BEMHhousy tvl
exposed to iodixanol withthe mousgggaetdsipRajdhPed &I upwpl
mor phol ogy, although Nyco@enM®# z¢i d ‘é’ffa@‘@'ﬁ”sma!a%dﬂﬂl'lwef%
and induced vacuolizationb” &NbS tod M3t by ndifc I PAEERGIRAI O
i odi xanol has been observ ldp$16rggrzats off rabbjts., mnor
genotoxicity (four separa ﬁdrsetmn&% ﬂ|je9%%te5\%i Orf i Gl ck |
potential in passive cutapefnd, S caRanR A C e @i @M Rrlell i
temic anaphylactic tests pmadelilnBelsut®yg sRkResaindi4.) -
Studies have shown that i b%i xJ@F@PS8BesP Bot Hi htpinpeg m
teins in human plasma (10 Eaamgd: ;ri@’t;ﬂ%trgo\%gosadii%é%:o dl'b(ixizt
NycodenzE (17) have signifbgea P2l Bm%a MeEP mo r |
ogy or on cell growth, noil’larJeBrthﬁgemet,\,a:ngI’|g@sdsebny’ {
MOL-B T cell s have been groawh askrmondiiaerakrs, iH T Lu
standard RPMI medi um supp{ eoeEanhtee ¢ wnd toa%r@w/w.)ty of
i odi xaner7l2. hAfttheer ilncr ease win hvi afod ree nac e I-rtaoyn tevooh efaansat m ehre
as judged by the MTT Test Radidddli.ldBZhti cal to control
grown in the absence of th2. npRodistmd( 18.).,. Booah I uken. .
monol ayers of human embry%eﬂvurr]g Ot Ebr ol1oa5dt€§ . c AnF-be K
exposed to 30% (w/v) i dlg%%roelw*i#"'cm']rq@dlr)ﬁ)r_‘m%'dsi_Orﬁ 16 ]
to 3 days without any ham :}?Li?’nn_ a(%%l‘l?nl)v%;azli'slltﬁ 'gorrg'osgl
quent plating efficiency., \yecsotoll_zeﬁlk iIa(ﬁlhlutions av i
been shown to be very resistamigal QeWiaklc & i afj @dLsUyrad d
A wide variebgumd enremyom@mgshovﬁfllfgﬁﬁ)q e0f contrast medi:
or no inhibition in the pil:%'swé R%‘Gﬁ” &'c'oazt?#zl‘f or,. i 0
nol and consider abl | ess | h qglt tﬂc N I‘8n"7“5't|é"\’t":h"
. y ahd t 2P r% I?(Rl%a%l ph. r tha L 8K
served in the presence 0ft§>P|°C0Q%%yA 5tfa"]§ﬁ£6@w Ig"lllmg
References 15. Aal?daIA_ndNe_rsen, K. J., Chr |
(199KB¢ eff ecotnsir @yfX cnoomt r ast meo
1. Boyum,I| sAal gtli9cémB )of mononueékkhs ATRIRRE ti®W® gr anu

|l ocytes from human bl ood: | sj08 .atFoornd ,0ofT. | Gr aham,l oMd.i xamdo |
mononuclear cells by one cenndinofni@&adtnicton careénefr i gugaeli oayt
by combining centr i f ugSactanodn. cafn. dy esied iame it ragrliaadnBRaz e JE:H®G |,

Clin. Lazbl (ISwuvpépdtd. ,97) 17. Ford, T.C. anFdorRiactk wono do,f
2. Rickwood, D., Hel ll,sof.ycanNg cBodewnnz, grG di.e fAls®aZf30r Blc4 h e s
centrifugation of sheared chxoggagt in in metrizamide gradie
FEBS B8t 224

3 Loos, J.A. DRBensiRobypysan®d.ygil®97&9 a tool for

bl ood celll nseBaomadwigoecsal separations in iodinated

density gradient media (ed. D. Rickwood) I RL Press at Oxf
Uni versity Pres4p0p50xford, UK, pp 97

4. Rickwood, D. , Fordycddemand &raham, J. (1982)

new nonionic iodihaAmdled BlZp&hemt, medi um

231

5. Eivindvi k, K. BhdsbBprabrpnop€r Ei es1995)

of i odckxan&upSuopbl,, -33199

6. Timasheff, S.N. (1993) The control of protein stabilit
association by weak interactions with water: How do sol ve
affect thAaseruprBeessBsopBYs.pcBicomp! .opntifphglie and Visipaque
607 compani es

—
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| ndustri al production of densit.y
AxiShi el d density gradientpamwreids @an aared ptr® dperefdorbm t he
Fresenius Kabi Norge AS, A ecohdidienyngfaRdeadpiussme
With its comprehensive raAg@IBY" PPobdcbeg: i hRheomBl ha
with responsive services BPrtefseelnCihu spikapaindh absl ogwny ntjoqg ui
sition in its business fuélaseahuonsothblEusbpéahott
infusion and nutrition thecroanpwyeeyor belt.
Dedication to quality is Bnllinneggr al part of the cul
values at Fresenius Kabi.TﬁQeyrQﬁg 'pp BPO{RPQBOFyﬁ!
tion and testing of all/l mgppfpabuggg Engab (ha 8t BoM
fully e g ud qpmterdg | qluaad dartayt qr, i . ir f %ili— ;
ties operate under strictq'lz?)ef&ssaﬂ-li-dmegﬁ IC&M 'EorrnSPF'a%El
The use of highly automatébiepsobdutiponi eqlii pmeatedol
bined with experienced pefbsbhheg.l ehbherade Id itngt d1i ne
mit ment to cGMP, further ehsoeeapeotuushgdawith aald
customer satisfaction. The bottles are filled to
The production operationsvebumew The fbutinegsi preetH
in the production documenmateobnprivherpl all TBeebeti he
process ar e defi ned. fiIIing. After fiIIing and
_ autoclave racks and are re:
Cleaning At specified intervals sam
The mixing tanks, the pipeeinty aadrebe filling eqli
are cleaned with Water fopl eaj totiiabido kewrdibe mixe aanitreg t |
dures are thoroughly estddrand tvheipganoedsso Anbul &
tanks between manufacturihgrefadidféattrentfprbrbdogts
In order to conserve the ®Sterbbipnabgooal integrity ¢
product. the entire produghibop; |08 ho{fBat§AeWLLH
for injection O 80AC at regyf gh b{”:PéVB St he day of
Preparation of the solutiehave is computer control I ¢
. clean steam di stilled wat ¢
The production takes placgtbpi f?ﬁrignaéfgf ¢ 21,
Mi xing is performed in Iag]gogla? arnl gss. g %%ﬁli%qk%
mi xing tank, which i pl ace on wei ght cel I's i s il
Water for Injection. ActiRackagredients and the req
excipients are added and {hg f“;lgf‘Fngs{érﬁ‘PfEéBeﬂnP{‘!
compl etely i ssolved. Aft a - r ' ‘
are taken for physical, cﬁé(rjniga{:fégndﬁbn#ér{oglgg%ggqfkai
i nprocess analyses. When €baetproduct€l nagsrachntoematli
required physical and chefjgcahapprhfiGAt{RASHol NPe!
uct is ready for filtratigRealQfdaftlhyNdne. The bott]|
Preparation of the bottIeS;J]IOIOort t he lexcellegtbagd (
The bottle is made of phatimg 88}”? 3[]39{35?595}/55 E
ene The bottles are mouldg g'cg]or h@gsﬁpeﬂ/ncthSﬁ E;
blow moulding principle TgLhaw 8ayEpyl SIGBE ringha
A Heating of the granul atkbrobeappher.theolbhcttbef s me

IIIIII.....IIIIIII--_____
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|

Lymphoprep

A simple and effective meg

nucl ear cell s from human

BRyum in 1968. For more tg5

medi um known as Lymphopre

for |solat|ng these cell s

Mononucl ear ells (monocy

| ower buoyant density t ha

mor phonucl ear (PMN) | euko

vast majority of mononucl

1.077 g/ ml. These cell s ciE

trifugation on an | S00S Mo

1.077 g/ ml, which all ows

to sedi ment through the

onucl ear cells at the sa

The described method is rim

gives excellent results

individuals and patients.

To obtain the maxi mum y|eLd i i .S i §organt th@t t h

bl ood sample is diluted 1.Xm%tPR"ER€ ?%L%%ﬁ%%? s all §§

before being applied to t & MP hﬁﬂ ﬁerE

The contamination of rythroCYtEEN nEPh@UBRohBcFPRYY

cell suspensionlo% mfsutahé%tdot%&l%%@éwlgs Kabi AS QualiH

number . 3. Fresenius Kabi AS Manuf ¢

Some i mmature PMNs may babhdgmwhoprepE hagsmphheysame s|

during intense immunosupppensive Phesapy. PREMI §Mems ¢

to remove most of the platetetusefsom mononucl ear cel

?;ef:;?tlons in order to Ey%bﬁob@ébﬁéé'ﬁgeé”féﬁetﬁg‘

' l ymphocyte suspensions for

Lymphopirep&maeady sterile sedaeaddtommanol ogical res:¢

tested solution with the Gsedowhhg tepebniguat wonhb: ol

Sodium diatrizoate: 9. 1% EMFQ ration of pure |ymphoc

rtry’tests and | ymphocyte

|l ysaccharide: 5.7% (w/v)

nsity: 1.077 N 0.001 g/bynmru)mrspﬁuppll ed as a ste

_ . ol l owing package sizes:
mol ality: 290 N 15 mOsmProd. no. 144%6mA
0

coom m QO O T
T €5S® S W ® O

dotoxins: < 1. EU/ ml Prod. no. 44236Gml5
ch batch of LymphoprepEPIQ@dchBRkelR3RTIBEe | evel of
dotoxins using a specifbPEO#aL ”Pesqﬂa%%@w%oal is ot
ce batches with an endofbQfn D8 tligwefPerkéquap
13 EU/ml. For every batghoﬂr0890631137%§P9F#Pcaté‘
Analysis showing the actual values of depsity, osmol
and endotoxins is matlieclad BRY 4B ePAat (WRR8hxis
dengir tagmeednita. com. We al so°>8PA&TAtéearofj{gugocytes i
cording to Ph.Eur Scand. J. Cl2iln .s‘ulpgpb . 917nvest
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LymphoprepE Tube

A

S i

mpl e

nucl ear

a
cell s from human
1

nd effective me

BRByum i n 968. For more t
medi um known as Lymphopre
for isolating these cell s
Mononucl ear cells (monocy
| ower buoyant density t ha
mor phonucl ear (PMN) | euko
vast majority of mononucl
1.077 g/ ml. These cells ¢
trifugation on an i so00Ssmo
1.077 g/ ml, which all ows
to sedi ment through the
onucl ear cells at the sa
The described method is r
gives excellent results
individuals and patients.
The success of the standaf p—
nucl ear cells using Lymth t
extent on the careful | ay®€ P
on top of the centrifugatg b
interface between the two -
some practi se oamrsd nd anry we t thP th u
numbers of sampl es. LymphopirepmBanufactured, pac
Lymphoprept Tuea erile tub%®Th! whl%s%h Witeh 'Ly m-
phoprepE is contained below guptenti EUfgluUliee tbsSGoor
all ows bl ood to be poured _ simply and direct/| int o, |
tube, the disc preventingzan‘fr?nﬁﬁﬂhﬁsz?H'tﬁé Qephitt
medium. The erythrocytes displacenthse kYAPPhABI MRFuf -
upwards to allow mononuclear cells to band above t h
filter disc LymphoprepE has the same s|
Lymphopirep&maeady steril e %ﬁgsé\rﬁgpglﬁgisnor PREMIUM ‘me
tested solution with the OF}0W|ng'§pecificat|ons
: . . _ m opr el nT bleke used for t
Sodium diatrizoate: 9. 1% kﬁv(gplymphocyte suspension :
Polysaccharide: 5.7% (w/vphocyte sera and i mmunol ogi
. Brattelie used this techni
Density: 1.077 N 0.001 g/fml ons in the preparation of
Osmolality: 290 RN 15 mOsmfor cytotoxicity tests and
: ) LymphoprepbB Buwlpelied as a
Endotoxins: < 1.0 EU/ ml the foll owing package si ze:
Each batch of LymphoprepEpjggchpgkedpegeids (e¥ed of
endotoxins using a specific LAL test. Our goal is t
duce batches with an endoPbQfn Nevel® lBEESS oeagh afli
0.13 EU/ ml For every batch produced a Certificate

IIIIII.....IIIIIII--_____
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NycoPrepE 1. 077
In 1983 Dr. Arne BRByum devi s on med .
um for the density barrier i mo non
ar cells. This medium i s bas a tri
iodinated derivative of benz ee al i
highly hydrophilic side chai ar wei |
821. I n NycoPrepE 1.077, Ny c odi um
di atrizoate of the Ficoll/ Hy a buff
sodium chloride solution mai t o0s moi
environment . | mportantly no ol ysac
ride is added. Thus the comp pe 1.0
are unlikely to mask recepto r mol e
on the surface of | ymphocyte ation
the mononuclear cells recove ive r e
similar to or better than, c t he Fi
Hypaque met hod
Using NycoPrepE 1.077, the e t form
such a compact pellet and if ear as
gl e, uncl umped cells of good pear an
To obtain the maximum yield ’ : 4 hat t hi
bl ood sample is diluted 1:1 with phyS|oIog|caI sali|
before being applied to tRer NgycvePyeb&t ehO@Fi7oduced
The contamination of erythpgcipgsaghu?he;‘/ﬁéeﬂrgﬁuéi
cell suspensionl0% aufsutarhégltn(ﬁte wed@ @8 av-s B "W“
‘medi a.com. We also cl aim s
number . A
Some i mmature PMNs may baH&CQ\/PEﬁFFﬁemlaglﬁﬂﬁﬁgé)}]trgg’ P
during intense immunosuppF@sgpme iﬂ@?gp‘ﬁy. t i s ess
to remove most of the platlteleusré&nomEBoGaondel ear Goel
preparations in order to avoid inhjbition,in_the cyi
ty test. 2. Fresenius Kabi AS Qual it
NycoPrepkslammh#@ady steri | e3.anfl esnedioitlosx -Kabi AS Manuf e
in tested solution with tRe.fplLRWiRInEPESEE FEET PR
Nycodenz: 14. 1% (w/ v) l ymphocyte suspensions for
sera and i mmunol ogi cal rescé
NaCl 0.44% (w/ v) _ ]

o The described method is raj
Tricine/ NaOH, pH 7.0: 5mMgives excellent results wift
Density: 1.077 N 0.001 g/h‘pd|V|duals and patients.

. - NycoPrepEslsO@@lied as a st
Osmol ality: 295 N 15 mOsmfoIIOWIng package size:
Endot oxi ns: < 1.0 EU/ ml Prod. no. 4X2%®GM®mI0
Each batch of NycoPrep 1.BRByYy&m, isa.cheo88y on the | e
of endotoxins using a spechfioediLAbt eedsGraluengomedi ¢
produce batches with an epdoRpbpskwbbBYyEClRUDPWEds Or e
0.13 EU/ ml

Ficolll is a trademark of GE Heal
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Pol ymorphpreptE

With the exception of the bas phonuc! «
| eukocytes (PMNs) have a much densi i
than the mononucl ear <cel |l s, > ortunaf
t he buoyant density of the er s to be
1.94911 g/ ml, this makes a sep ol e bl o
using a density barrier simil for mol
clear cell s, more difficult. edur es
been developed in an effort t e di ffi
ties
The high osmol agktyawsePoéymbh
cytes to |l ose water and shrin ng t hei
tive buoyant densities. This an agg.l
ed erythrocytes to sediment r he den:
medi um
Because the osmotic gradient Je L we e < agi um and
the erythrocytes declines,| §e;hpsc§hb§,nquifnﬁgtffa{,]
into the medium (ie the Wﬁ]?ﬁés|pﬁ§ htumPet hgree ¥t NE O
i's greatest at the top offfRetPOhYBPTrREPIEePEl umBd( R
gressively decreaseisa @y atdfig¥ fEHhbOENLi fFHELINETdf a D
ent of dla!frlZoate_fOFmeWh&hiBntbﬁsgﬁ]gﬁébyﬁlﬁ)@ftﬁdﬁ!
PMNs band within this denghp)y Igﬁrﬁ[g&@?cnf)llt)é"’é"a'mldlel)ﬁiﬁ % cPq!
nuclear cells remain at the §ﬁ@1pﬂ3,@f@g’n)e(diglgn il tieyef apCoet
Polymorphprambeedady steril el@dldi @inkilog oxantami nation f
in tested solution with thamigalowPngf shBei PMNabagd.
] ) ] 26 % of the tot al cel | numb €
Sodium diatrizoate: 13.8% (w/Vv)
Dextran 500: 8.0% (w/vVv)
Density: 1.113 N 0.001 g/ ml
Osmolality: 445 N 15 mOsm .
Endotoxins: < 1.0 EU/ ml g
Each batch of PolymorphprepE z e | evel
of endotoxins wusing a specifi goal i
produce batches with an endot or eq!
0.13 EU/ ml 4 8I 12I 16 2(.)I 24I 28I 32
The met hod is effective on,Igy Wullltg Ce"r‘%:((})ieﬁdg:);olfpysli|sugfedthléll
man bl O.Od not '”"’”q”‘ fardoatmk(ﬁnt}:rp r [!Eés patf)athamd clTcdret asiprpsera
from ani mal species. nuclear cellsi)(M&hd thethabwer PUN:
The temperature is import%ol/‘itMcfo obtain optimal resul
changes in temperature effect the density and visco:
the PolymorphpreptE solutiB(r)Ir T(r)lre hsms afuga ofS 5h§l
bl ood sample and the medif’@l%?\(fvyﬁ b 8 EQB{ efwedn>
DX g package size
Analysis of the top and bgf?gm thd%)&%‘%%%mthe Poly-
mor phprepE separation using a Coulter STKR Cell Ana
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PolysucroseE 400
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Product description Technical dat a
oseE 400 is a synSpetitibigpimphbecBbBat weng|
made by the copol merizat io of s and
ohydrin. The molebil bsfRLGEILEFoSPEpBEZR
with a high content Af/ehygeomglegubapswglghhg(!
ility in aqueous sol i T i mj
| E 400 from GE Healtﬁl@agg.gt“Bﬁ_tPB&QH?BGIE“é th
eactivity and stablIll‘?flsoPnPgYVsUgrg'@%SEO/o0 ar
ned by its hydroxyl gHo(JibQ%awHVtAaqugt)?yIQoéJDU'uti1
e sucrose residues. ng%ﬁthasgghis stpa b3I0 i n
and neutral solutions. t p val ues Iower t han
l'y hydrolyzed, especfantgnttoblebhoercbddmppmat |
utral solutions., PolysufppegFodPlqfabahhawmirilly
tocl'@&viaoag a0 milOutes without any deg-
i on. <10 yeasts ar
ucroseE 400 is readily soluble in aqueous sol uf
added sIowa to the hb%qildabv‘iiltiht§°”3tant stirr.i
ntrations up to 50% (w/v) can easily be obtaint
cations PplysucroseE 400 is avail al
Ssi zes:
sodium metrizoate and a polysaccharide BRyum
) devetl op ede rat rOinfeugalPrto%(?hrhioqu"?Lsz%rSSleSOOg
tion of Iymphpcytes b,l.gglphﬁg_reggbsoéﬁxth|55kgmetl
e polysaccharide ggppgateﬁothgogyygmrxoz%yktges, l
creasing their sedimentation rate. Polysucrosel
| so been used as a density gradient medium for
ication of ot her cells and i n membrane fracti ol
_ _ ) Density (g/ml)
I C hi g h mol ecul ar wel g h Sucrose Polysucrose —Percoll b ol y -
se are required for a n{—Nyodenz—lodixanol —CsCl rar ch
s. PolysucroseE 400 may,f | iz
in protein solutions at as a
cally inert carrier fort ht h
in i mmunological studig¢ [ :
to -sepeaoaicki molmi ndi ng o
cellul ose membranes d
't also simplifies t
ampl e wells of agaros
Concentration (% w/v)
Figure 8 Concentration vs. Den
tions
Ficoll is a trademark of GE Heal:
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NycodenzE

Nycodesz Bwmhiotfd powder, fraelayi®emltsblod iNycwalenzE can
t eSol utions up to 80% (vnAwA m‘%pugig%n%ift% %fi s]t'o4n2t6| n%

can be prepared. tion within 45 minutes.
A Tilted tube rotation (Gr :

CH
|3 A Twlmamber gradient maker
H,OH I O OH _ _
| fFreezing/thawing of a solu
CHCH, NHCO NCH, CHCH, OH
(I)H fCentrifugamnicomt @sdelgfr adi ent
The density of NycodenzE i
I I by measuring the refractive
from absorbance measur ement
CONHCH, CHCH, OH
Nycodenz (MWt 821) e 2|C L N L . .
OH ycodenzE olsl oai dnaoln medi um t

tribution of cells in gradi
NycodemsEoriginall yray ved®demo axt ametxer , el ectronic
trast medium and has ther&¢ateebebg Bedpecemant s usil

clinical testing. NycodenzE does not interfer
Nycodeéspiioni e¢,oxincn to cel |®Ylajmmi metradadgtii-ons for the
cally inert. with the very sensitive dye
NycodemnEbe used for the I?Ig%'lation of cells, subcel
l ular organelles and membPah¥sacemharbthespeatlesugags
Vviruses. ence of NycodenzfSQassayg.thkl
R . rimetric %ssays of nucl eic
NycodémzEis true solutlonscarlrtiéd; 6uterier§°trt‘?ee[§‘rsé(sér9ce
remove the medium from thgoeel hgtaf hebrfEeprs&tWPPRBt Q!
NycodészEesi stant to bactz¥meas efegsakiaelilowl ar compor
L tillants are compatible wiHf
NycodewtBHBti ons can be autoclaved.
NycodészEhe trademark namg?’??oifirillzoﬁd,ec?)Fog%v@:o%gg;/e?ir:
systemati-(N-anﬁini‘eydirsoxSypropyIadceottah ir o)articulate mat t
2,4,ﬂ604tk|—d>|éi:)is-dﬂhsdroxypr-opyﬁ £88 h llgaE en i fuagatior
ami de. I't has a molecularn Fhﬁgttﬂg égﬁreﬁh‘%?geﬂ]i’?é
properties and stability o ycodenz ar e re\ae (
structure l'ts high densi NycddebBrvBsppltomdt a6 pr eowd,
substituted triiodobenzenpaeckagel shked to a number
drophilic groups which ar s p S i t he high
solubility of Nyamidender i Fidfee 83q oﬂr)i)bﬁ@él&'El
metrizoic acid t he cmeertbroixy bi group present
acid is linked taonithle2 ami ne group of 3
propanediol. The di hydroxypropylacetamido side chai l
responsible for the very low toxicity of NycodenzE ¢
pared to metrizamide. The iodinated aromatic nucl eu:
absorbs strongly in the ultraviolet region of the s
with an absoopta2ddn nnmaxi mum
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Opti PrepeE

Opti Pispla sterile endotoxin 60 %
iodi xanol in water with a de
CH, CH,
{mon I 0 oo o g CH,OH
(l?HCHz NHCO NCH, éHCH,llv\ CONHCH, CH
on =
I 1 I I
CONHCH,CHCH,0H  CONHCH, CHCH, OH
Iodixanol (MWt 1550) OH OH
| odi xwarsold e v el erpaeyd caosn tarna sX
an has therefore been subjec i nical
i nlgodi Xxan-mmmi ¢, oxnacn to cel |l s
bolically inert.
l odi xanol i's approximately a E and
bi ol ogical and physicochemical properties are very
Iar: sleevept6, iodixanol SQbPﬁP@@ﬁ%W@W%Q?%m%TiJe and
lalities approx. half thasopf{it NyROGrPNEEtRE! HbI PHWI R
same density. _
_ _ lodi xanol : 60% (w/ v)
l odi xanol solutions can be made isoosmotic at all di
ties and Opti PrepE can beDaddetydi ted20yNt Q. @0&eg( ml
ganell e suspension withou changi i ts osmol Lot ‘
facilitating their puuhc%?‘?gﬁp%ﬂga %PBE%%iog%Qrﬁ]gi
Because of its higher mol ERAPEPXMASs, <i ddP xEHO6M for,
seddnerated gradients mor@aq;lhicblglt)(:htta)anolﬂycp(p:q%rbélé.is
Ma mmal i anmaammia Inioann cel | s g ®@rXilfNiSe & Sii M 9i AdiSpaL-ci fic LAI
nol gradients have high VE%bFIh?f’yW'th an endotoxin |
ml .
Organell es and membrane vesicles are effectively fr;
tionated -finr red d-cheere spartee d drod di€e/ftfsy. batch produced f
_ . _ _ ~ Ing the actual values of d
Viruses purified in iodixgaRb §V&0[ §Bstnsi-oi % iR acknt
ty: particle ratio at leagbglQ0xohi 9WE' af 88Ncif hPrmes
CsCl gradients. _ _ R
) ] ] o Opti PiespEianufactured, pack
Profpeionein -andl| eprotacnd C@é‘"rﬂéleixﬁﬁcé‘r\ﬁith:
better preserved in iodixano than in sucrose or gl
gradients_ 1 Current E U GUIde to GO0 O«
Freseni s Kabi AS Qual it
Plasma | ipoprotgimer anad ygead [ EEER)E2 (D0 N0 danu ]
within h.
Opti PispBupplied as a ster
ing package si ze
Prod. n o 1423 G2
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exampl e

Zc. Protocal
Camy outall operations at 0-4°C.

Purification of mammalian peroxisomes in a continuous gradient 1. Mince the liver very finely with scissors and transfer to a Potter-Elvehjem homogenizer with
hution B (use 10 ml medim for every 2.5 ¢ tissue). Homogenize using approx 6 smokes of the
+  OptiPrep™ is a 60% (w/v) solution of iodixanol in water, density =132 g/ml pestle (500-700 rpm) (see Section 2d, Note 2

#  For links to other relevant files click on the double blue arrow in the following text
#  For links to the Axis-Shield OptiPrep™ and Nycodenz® Abstract Databases see Section 6 (page 5)

Centrifuge the homogenate at 3000 g, in a fised-angle rotor for 10 min to pellet the muclei and
heavy mitochondria This pellet may be rehomogenized i solution B and the cenmifugation
1. Background repeated.

A huge musber of published papers have reported the wse of Nycodenz® gradients for the S .
pusification of peroxisomes, mainly from a large range of mammalian fissucs but also some types of Centrifuge the supematant(s) at 17,000 g, for 10-15 min

cultured cells, principally fibroblasts. Percoll® gradients were also a popular choice. largely because of 4 Res the 17.000 g pellet in solution B using a loose-fitting Domnce homogenizer (2-3 strokes
their case of we in a selbeeneated lmal, bul Fluen f o [1] sommenied Tt fo sedice of the pestle). Adjust to2 voluone of sbat 0.5 per & of s e
from denz® was the gradient medivm of choice and many

Foups
have used a Nycodenz® Sﬂm‘ to increase the puty of Percall®-isolated organelles. Moreover in Use a two chamber gradient maker or a Gradient Master to prepare a linear gradient from 9 ml each
Percoll® gradients peroxisomes and endoplasmic reticulum (ER) have a very similar banding density; of gradient solutions E2 and E3 in thick-walled polycarbonate tubes for a 36-40 ml fixed-angle
m Nycodenz® and 10dixanol the ER. has a much lower density. In both Nycodenz® and iodixanol the rotor and imderlayer each gradient with 2 ml of zradient solution E1 (see Section 2d, Note 3)

peroxisomes are the densest of the major subcellular organelles (p = 1.19-1.23 g/ml) and nommally well-

separated from the other organelles (mitochondria. lysosomes and ER) in the light mitochondrial 6. Layer 3 ml of the suspension over each gradient and centrifuge at 105,000 g, for 1 b

fraction. In iodixanol the density of these other organelles is much lower; mitochondria have a median

density of approx 1.145 g/ml and lysosomes approx 112 g/ml; slightly lower than the figures in 7. Allow the rotor to decelerate rom 1000 rpm without the brake, the collect the gradient in 1 ml

Nycodenz®; the separation from peroxisomes is thus potentially greater in 1odixanol fractions dense nd first (see Section 2d Note 4).

If the concentration of peroxisomes in the gradient fraction(s) is sufficiently high for the analytical 2. Notes

technique to provide relizble information, it is usually unnecessary to remove the gradient medinm. 1. The variable volume of 1 M sucrose maintains each solution isoosmotic. Keep these solutions, and

Unlike Percoll®. neither Nycodenz® or iodixanol interfere with any specﬂuphommemc assays in the carry ont all subsequent operafions, at 0-4°C. Protease inkibitors may be inchded in any or ll of

visible region of the spactrum nor do they affect the proper nmming of SDS-polyacrylamide gels. the media at the operator's discretion.

2. For mare information on homogenization of tissues and cells and differential centrifigation of an
Section 2 of this Application Sheet describes the OptiPrep™ method as applied to rat liver in detail homogenate see respectively Application Sheats S05, %9 S06 FPand SHTDD
it is adapted from the method of Van Veldhoven et al [2.3]. Section 3 describes some of the procedural 3. Thin-walled tubes can be used but may require some capping or sealing device. For more details on
variations and Section 4 summarizes the principal Nycodenz® methodology. the preparation of pre-formed iodixanol gradients see Application Sheet S02. S
4. Gradients can be wiloaded dense end fist by carefully inroducing a naow metal canmila

2. Todixanol gradient methodology (comected to a peristaltic pump) to the bottom of the fube. Thin-walled tubes can be collected by
Solutions Required (see Secton 24 Note ] [Py ——— — tube puncture. For more information on unloading gradients see Application Sheet $52. 39

A. OptiPrep™ ) 500 mM Mops 1045 g per 100 ml water )

B. Homogenization medium: 0.25 M sucrose, ImM [160mM EDTA (48,075,0) 372 2per 100 ml water Ze. Analysis

EDTA. 0.1% (v/) cthanol, 5 mM Mops pH 7.2. Todixanol does mot sigmificanfly inhibit any
s mM EDTA, 0.6% ethanol, 30 mM Mops, pH |Soiwmon B: Disoke 17 £ scrose 100l wter add e scn far tested hsm?:ai;gm;phmm

2 ml, 2zl and 2l rspectively of ethancl, methods (carried out above ‘measuring s

D. 11\,[5“(“,.;e ;";“mﬁ"w‘f%mm“‘* 72wt 1 MNeOH organelle enzyme markers can be performed dmu? 5
E. Gradient solutions: Make up from solutions A, C. on gradient fractions [41 Protem can also be s

D and water using respectively, these ratios by |Solurion C: Add 0.6 ml, §ml and ] respactivaly of measured directly by any Coomassie blue-based 5§

vohume: ethanol, EDTA stock end Mops stodk to 50l water method [4] If it 15 neﬂsr.ar\, to remove the gradient a

L5 +0.6+ 04+ 00 (50% iodixanol) st o E 7.2 wilh 1 M NsOH and make 1 0 100 2 medium, dilute fractions with an equal vohme of

2:4+06+0.7+ 0.7 (40% iodixanol) Solurion D: Dissaive 34.2 £ sucrose in 50 21l weater and buffer; pellet at approx 30,000g,. for 10 nun and

3:2+06+1.1+23(20% iodizancl) ke up to 100 ml. resuspend in a suitable buffer

2b. Ultracentrifuge rotor requirements N Pli:u ?]}m}: m'.}!: “d‘:i:lm{;t,\ ‘ll_mr I; ]:l;:n n Figure
-30.5 . which shows on of marker enzymes

Any 30-50 ml fived-angle rotor for an ultracentrifige. capable of approx 100.000 g (see Section 3) e e Flten . e s sy e

&5 well separated from all of the WitochoNdNA Smeecscid phospharme: o6 Pove o Ehaoesd
(glutamate dehydrogenase) and lysosomes (acid phosphatse Adapred from ref 2 with kind permission of
The reticulum (gl the suthors snd Academic Press.
3 4

phosphatase) is the least dense membrane type. This 15 in contradistinction to Percoll® gradsents m 45% gradient. The latter also used a technique (also adopted by other groups) of including a 2 ml

which ER and peroxisomes always overlap. Similar separations of peroxisomes are obiained with cushion of the very dense (1 9 g/ml) non-aqueous inert Maxidens™ (normally used for unloading

‘mouse kidney [5] and hepatocytes 6] ‘sradients), which prevented any very dense particle sedimenting to the wall of the tube. When vertical

tubes are unloaded any such particles are likely to contaminate the entire gradient when it is unloaded.
The yield of peroxisomes is 80-90% with no detectable contamination from any other orzanelle. This can also be avoided by using a near-vertical rotor raher than a vertical rotor. Maxidens™ is no
Vields of peroxisomes from Percoll® gradients are often low due to loss of material during the final Ienger available from Axis-Shield, Oslo, but perfluorodecalin (identical to Maxidens™) can currenth
tion step fo remove the Pereoll®. This is nommally obligatory as Percoll® frequently be purchased from F2 Chemicals Ltd, Lea Lane, Lea Town, Preston PR4 0RZ, UK (tel: +44 ([)1772
interferes with subsequent analyses. TIS802, fax +44 (O)1772 7 ssoa) contact name Gerry May (gerry.amay@luoros co k). Similar
solutions, wnder the trade name “Flucrinert” are also available from Sigma-Aldrich Chemicals

3. adient formats for iodixanol gradient separations

L Joly E(il[i]usedemll\ the same iodixanol gradient as described in this OptiPrep™ Application 5. References
Sheet but carried out the centrifagation at 12<0myfnx1hm=5echmsu41 swinging-bucket 1. Hilomen, K. Kk, T, Hassinen, LE. and Osmumdsen, H. (197) Beva-ouidarion of polbwwanzared fety acids by rar
sotor. An almost identical distribution of organelle markers was reported. The authors fmvestigated e percvisomes.  oe or 14-heney-coeyna 4 redhctastin perovizomad favidarion 1. Biol. Chem. 261, 16484+
the Iocalization of malonyl-CoA decarborylase. .

2. Light and dense peroxizomes have been resolved in a confinuous exponential gradient [8-10]. It T Ve Veldaonen P P Bamgn B ond Monmsans, G B (1906 Jodtvmol (Opafrip). an improed devciy radient
was gensrated from a discontimuous one of 1.12, 1.155, 119, 1.225 and 1.26 g/ml (squivalent to 3 Gisbers, 5, Van dar Hosven, G a0d Vi Veldhoven PR, cwnmmfw.m af:phmgmdmpm:pmmm
18.5%, 26%, 32.5%, 40.5% and 47.5% iodixancl) by freezing in liquid nitrogen (and storage at - rat tisnues: evidence for mltpia sphingosine Finases Biochsm Buophys. Acta, 1632, 37-50
20°C) followed by rapid thawing (approx. 30 min). After cenfrifugation at 39.000 g, for 30 min + Fot T, Criam J md Riomont, D tw?g;oa‘ax;oé A nenionic &o-0amatic cemtifugarion medium for the formation
in a Beckman VTi50 rotor the light peroxisomes banded at approx 121 giml and the dense B WEME“M"A""; Tie Mm“m S Ee 00 Peresome: contas a peciic sy faney -G PricineyiGod
peroxisomes at approx. 1.24 g/ml. Lilinger and Weber [10] showed that iodixanol gradients could thioectarace aeting az @ novel @ciiary amyme in o and fovidarion of metini-branched fay acids in mouze 1. Biol.
even identify a very low density population. Note that using a vertical rotor is widely used practice Chem , 282, 2670726716
with Nycodenz® gradients (see Section 4) and the short sedimentation path lengths of such rotors, 6. Prow. P, Gindefi, AM, Notali, F., Goon, GV. and Geelen, MJE. (2007) Metabolism and short-term metaboiic
compared to either swinging bucket o fixed-angle rotors permits both the use of lower g- forces _ aifcts ofconjugated inoiic acis i rai hepatocyies Biockim Bioplys. Acta, 1771, 12991307
and shorter times. This also means that the fragile orzanelles are exposed to much lower R B R e 00 Mo o e e

pn\:nu‘mﬂwnm BS Lett, 579, 6581-6586
Tydrostatic pressures. 8 o Thisgusze, M. Gubabarar, M, o, T, Meiven A A s Scimader 3L (’DOB)D)mmm-M:lpmmn i

3. Antonenkov et al [11] used an jodixanol gradient as a final step for the production of highly .,,.,,M,,,mw,pm, Biol Caemn, 278, 55976605
purified peroxisomes, virmally devoid of any contamination. An mitially discontinueus gradient 9. Koch, A, Yoon, Y., Bonskamp, A, McNiven, M.A. and Schrader, M. (2005) 4 role for FicJ in both mitochondrial and
A S AT M - L g M N P 10 T 1 T, ) Fre o ot s & e for s spmi o b o

50% iodixanol, in tul UTi50 rotor. A lowed to e overn; g -
at 4°C. 89 ml of crude peroxisomes was layered on top and centrifuged at 63,000 g, for 1 h. The T e ey | el Biology, 432, Oresaelle Proseanics (sd Pieger,
peroxisomes produced by this procedure were used in physical [11], membrane trnsport [12] and Il Avoneskov, VD, Sommmen, RT. eud Filunen JE (2004) The behavior of peroxisomas in viio: mamalia
fatty acid binding protein studies [13]. In a more recent paper the centrifugation conditions were parexisomes are ormotically sansithve particies Am. 1. Physiol. Cell Physiol , 287, C1623-C1635
100,000 g for 90 min [14] 12 Antoneskov, VD, Rokka A, Sommmen RT, Benz R cnd Hiltmen TE (2005) Solute maffic acrass meammalian
paroxizomal mambrang - ..mg»of)\a’.w conductance monitoring reveals pore-forming aciviries in peroxizomes Cell
. . ‘Mol Life Sci., 62, 2886-2685
4. Use of Nycodenz® gradients 13 Amoneskov, VD, Sommmen, BT, Oblmeier, 5., Amery, L., Fransen, M., Mamnzens, G:P. and Hilnmen, JK. (2006)
4a. Solution preparation Localizaiion of @ portion of the iver isaform of fury-acid-binding protein (L-FABF) o parexisomes Biochem T, 304,
y 1 only availabl ly as a powder. To make up a dense stock solution of 50% " 1115;“;* . Ot T — easatEe

(i) Nycodenz® place 50 ml of water or a suitable buffer (e.g. 1 mM EDTA, 10 mM Hepes-NaOE. - iy comem et s B e i o 1 1ot Ty Pt S, hogtar B

pH 7.4) in a 130 ml beaker on a heated magnetic stirrer set at approx. 50°C and add 50 g of Nycodenz® Commm, 357, 252257 i

m small amounts until dissolved. Allow the solution to cool to room temperature and then make up to Is. Prydz, K, Kase BF, Bjokheim, I and Pedersen, J1. (1936) Forwarion of chenodesxycholic acid from 3-a 7-a-

100 ml with buffer or water (additions of small volumes of concentrated DTT solutions and ethanol diky acid By rar Iy 1 Lipid Res. 27, 622628

may be added before the final volume adjustment). Filter sterilize if required. This stock solution of 16 Appelkst, E-L, Reinhart, M, Fischer, R Billseimer, 1. ond Dallner, G. (1990) Prosence qf individual ercymes of

Sycedenz®will e . emolliy of ppro 90 :0sm. 0 there shol b o e blacer 1 b e e A Bk B D SR poperss o e TP

present. This stock solution is then usually diluted with the homogenization medium to make lower activiy aovociaed with perissme-Iichad hactions fam var far. comparizon vith mitschandial £,FATPaze

density solutions. Biochim Biophys. Acta, 1085, 6-11

18. Pedersen, JI, Eggermen G-, Hellman U., Andersson, U. and Bjorkheim I (1997) Molecular cioning and expression of

4b. Gradients and centrifugation DN ancoding a7 130w mikgeiveny3G-cholestmoni-Cod avidasa from rabbit iver T Bicl Chem 272, 16431.16480
There are too many published papers for a comprehensive d of all fhe technology (see s

Section 6) but it 5 wonhp:;hng ﬂJEIEny of the current techmiques are based on methods that were 6. The Axis-Shield Abstract Database -

developed more than 15 years ago. Nevertheless one of the earliest papers [15] described a method that To access comprehensive Lists of both Nycodenz® and OptiPrep™ abstracts retum to the

Tas been used with relatively mmor modifications up to the present day. Prydz et al [15] used 2 10-48% Subcellular Membranes Application Sheet Index and follow the mstructions at the top of page 1.

(wiv) Nycodenz® gradient in a Beckman VTi 50 rotor, centrifuging it at 35,000 g., for 75 min : i

E\ypzlk\}'lsl ca18)c changed the gradient to 112-1 37 g/ml (xp%‘:)gx equivalent to 20%-50% Application Sheet S0 5* edition, Janary 2009

Nycodenz®) — the same gradient was used by Wolvetang et al [17] and Pedersen et al [18] used a 13-
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