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(57) ABSTRACT 

The invention relates to the ?eld of compositions comprising 
a protein, more speci?cally to pharmaceutical compositions. 
More speci?cally, the invention relates to the detection and/or 
removal of conformationally altered proteins and/ or mol 
ecules comprising a cross-[3 structure from a pharmaceutical 
composition or any of its constituents comprising a protein. 
The present invention discloses that unwanted and/or toxic 
side effects of pharmaceuticals are caused by proteins present 
in said pharmaceutical and adopting a cross-b structure con 
formation. The invention ?lrther discloses a method for 
detecting a protein and/ or peptide comprising a cross-[3 struc 
ture in a pharmaceutical composition or any of its constituents 
comprising a protein, said method comprising, contacting 
said pharmaceutical composition or any of its constituents 

13, 2005' comprising a protein With at least one cross-[3 structure-bind 
_ _ _ _ in com ound resultin in a bound rotein and/or e tide 

Publication Classi?cation g - g _ p - p p 
comprising a cross-[3 structure and, detecting Whether bound 

Int, C], protein and/ or peptide comprising a cross-[3 structure are 
A61K 38/02 (200601) present in said pharmaceutical composition or any of its con 
G01N 33/566 (2006,01) stituents comprising a protein. The invention further disclose 
C0 7K 1/14 (200601) methods for removing cross-[3 structures from a pharmaceu 
C07K 2/00 (200601) tical composition and controlling manufacturing a pharma 
G01N 33/68 (2006.01) ceutical composition. 
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Figure 2 (continued) 
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Figure 3 (continued) 
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Figure 4 
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Figure 9 

= 1. reference 
_ 2. af?nlty matrix 
= 3 control matrix 

a T n 

o 0 0 c 

0 o 0 5 O 5 

.1. 1 B. ?siwgéwm 
9 

mm: -w. mm 1 
"M 5m 

IJI 
mm 0M 

1 

1 .m 

mm 0;.“ F. A am 0. o M 

A 
2 

plasma buffer 

H u I - 

O 5 nu 5 c 

o 7 5 2 

1 

C E; cormmmzmmm SEE-Q 

before after 
depletion depletion 





Patent Application Publication Aug. 28, 2008 Sheet 13 0f 15 US 2008/0207488 A1 

Figure 11 
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Figure 12 
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Figure 13 
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METHOD FOR DETECTING PEPTIDES 
COMPRISINGA CROSS-B STRUCTURE 

[0001] The invention relates to the ?eld of compositions 
comprising a protein, more speci?cally to pharmaceutical 
compositions. More speci?cally, the invention relates to the 
detection and/or removal of conformationally altered pro 
teins and/or molecules comprising a cross-[3 structure from a 
pharmaceutical composition or any of its constituents com 
prising a protein. 
[0002] Pharmaceutical compositions are in general suitable 
for administration to a subj ect, said subject being an animal or 
a human. Many pharmaceutical compositions are available 
that are either manufactured or puri?ed by processes in Which 
proteins or peptides are involved, or are based on protein 
and/or polypeptide and/or peptide or amino-acid composi 
tions, including compositions With amino-acid derivatives. 
Important categories of noWadays pharmaceutical composi 
tions comprising a protein or a proteinaceous compound as an 
active substance include, but are not limited to hormones, 
enZymes, vaccines and antigens, cytokines and antibodies. In 
addition to the above-mentioned proteinaceous pharmaceuti 
cal compositions, a large number of pharmaceutical compo 
sitions are manufactured With the help of a production and/or 
puri?cation step comprising proteins. For example, many 
pharmaceutical compositions comprise one or more proteins 
as a stabiliZing agent. 

[0003] Safety aspects are of great concern With any phar 
maceutical composition. Drug stability during production 
and storage, and after administering to the body, attracts much 
effort during development of neW active compounds, and 
thereafter. Market WithdraWals of initially successful phar 
maceutical compositions are sometimes necessary because of 
the occurrence of unforeseen and undesired side effects. For 
example: plasma, erythropoietin, insulin, antibodies, aproti 
nin, albumin, thrombopoietin, interferon 0t, factor VIII, have 
all caused unWanted side effects after administration in indi 
viduals. These examples underline that continuous improve 
ment of the current safety testing methodologies is necessary 
to reduce the risk for unforeseen, unWanted and/ or deleterious 
side effects after administering pharmaceutical compositions 
to a human or animal. 

[0004] Health problems related to the use of pharmaceuti 
cal compositions are for example related to the ?elds of 
haematology, ?brinolysis and immunology. An incomplete 
list of observed side-effects after administration of pharma 
ceutical compositions comprises for example fever, anaphy 
lactic responses, (auto)immune responses, disturbance of 
haemostasis, in?ammation, ?brinolytic problems, including 
sepsis and disseminated intravascular coagulation (DIC), 
Which canbe fatal. Said side effects can be caused by either an 
alteration of a protein or a proteinaceous compound present in 
said pharmaceutical composition, or by added diluents or 
carrier substances of said pharmaceutical composition. A 
proteinaceous compound in this speci?cation means any 
compound Which comprises a peptide, polypeptide, or pro 
tein, and/ or altered or degraded forms thereof. Alteration of 
the proteinaceous compound of a pharmaceutical composi 
tion comprises for example denaturation, multimeriZation, 
proteolysis, acetylation, glycation, oxidation or unfolding of 
proteins. 
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[0005] An increasing body of evidence shoWs that unfold 
ing of initially properly folded native proteins leads to the 
formation of toxic structures in said proteins. 
[0006] The present invention discloses that said toxic struc 
tures are cross-[3 structures, The present invention further 
discloses methods and means for detecting cross-[3 structures 
in pharmaceutical composition and/or any of its constituents 
comprising a protein. 
[0007] In this speci?cation, the terms “cross-[3 structure 
conformation” and “cross-[3 structure” are synonymous and 
are interchangeably used herein. 
[0008] A cross-[3 structure is de?ned as a part of a protein or 
peptide, or a part of an assembly of peptides and/ or proteins, 
Which comprises an ordered group of [3-strands, typically a 
group of [3-strands arranged in a [3-sheet, in particular a group 
of stacked or layered [3-sheets also referred to as “amyloid”. A 
typical form of stacked [3-sheets is in a ?bril-like structure in 
Which the [3-sheets may be stacked in either the direction of 
the axis of the ?bril or perpendicular to the direction of the 
axis of the ?bril. The term peptide is intended to include 
oligopeptides as Well as polypeptides, and the term protein 
includes proteins With and Without post-translational modi? 
cations, such as glycosylation. It also includes lipoproteins 
and complexes comprising proteins, such as protein-nucleic 
acid complexes (RNA and/ or DNA), membrane-protein com 
plexes. Different ?uorescent light scattering pro?les of amy 
loid dyes, such as for example Congo red or Thio?avin T in 
staining various amyloid-like aggregates indicate that differ 
ent cross-[3 structures occur. Said cross-[3 structures are for 
example found in glyeated proteins and in ?brilsl . Such ?bril 
lar aggregates accumulate in various tissue types and are 
associated With a variety of degenerative diseases. The term 
“amyloid” is being used to describe ?brillar deposits (or 
plaques)2. In literature, an amyloid ?bril is preferably de?ned 
as an aggregate that is stained by Congo red and/or Thio?avin 
T, that appears as ?brils under an electron microscope, and 
that contains an increased amount of [3-sheet secondary struc 
ture. Additionally, the presence of [3-sheet rich structures can 
be de?ned With X-ray ?bre diffraction techniques and/or 
Fourier transform infrared spectroscopy. A common denomi 
nator of amyloid-like structures is the presence of the cross-[3 
structure structural element. Peptides or proteins With amy 
loid-like structures are cytotoxic to cells 3'6. Diseases char 
acteriZed by amyloid are referred to as conformational dis 
eases or amyloidoses and include for example AlZheimer’s 
disease (AD), light-chain amyloidosis, type II diabetes and 
spongiform encephalopathies like for example Bovine 
Spongiform Encephalopathy (BSE) and CreutZfeldt-Jakob’s 
disease. 

[0009] In addition, deleterious effects of aggregated pro 
teins are not solely mediated by said amyloid ?brillar depo 
sitions of proteins, but also by soluble oligomers of aggre 
gates With amyloid-like properties and by diffuse amorphous 
aggregates 3’5 . The recent ?nding that toxicity is an inherent 
property of misfolded proteins implies a common mechanism 
for said conformational diseases 1’3’6. 
[0010] We shoWed that tissue-type plasminogen activator 
(tPA) and factor XII (FXII) are speci?cally activated by many 
polypeptides, once they have adopted the cross-[3 structure 
conformation7. This led us to recogniZe that a ‘cross-[3 struc 
ture pathWay’ exists that regulates the recognition and clear 
ance of unWanted proteinsl. Polypeptides can refold sponta 
neously, at the end of their life cycle, or refolding can be 
induced by environmental factors such as pH, glycation, oxi 
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dative stress, heat, irradiation, mechanical stress, proteolysis 
or contact With denaturing surfaces or compounds, such as 
negatively charged lipids, plastics or biomaterials. At least 
part of the polypeptide refolds and adopts the amyloid-like 
cross-[3 structure conformation. This cross-[3 structure con 
taining conformation is then the signal that triggers a cascade 
of events that induces clearance and breakdown of the par 
ticle. When clearance is inadequate unWanted polypeptides 
can aggregate and form toxic structures ranging from soluble 
oligomers up to precipitating ?brils and amorphous plaques. 
Such cross-[3 structure containing structures underlie various 
diseases, depending on the polypeptide that accumulates and 
on the part of the body Where accumulation occurs. 

[0011] The presence of cross-[3 structures in proteins trig 
gers multiple responses. As mentioned, cross-[3 structure 
comprising proteins can activate tPA and FXII, thereby initi 
ating the ?brinolytic system and the contact system of hae 
mostasis. Besides activation of the coagulation system 
through FXII, the cross-[3 structure conformation may induce 
coagulation, platelet aggregation and blood clotting via direct 
platelet activation and/or the release of tissue factor (Tf) by 
activated endothelial cells. In addition, the complement sys 
tem is another example of a proteolytic cascade that is acti 
vated by cross-[3 structures. This system can be activated by 
the amyloid-[3 peptide associated With AlZheimer’s Disease 
or by Zirconium or aluminum or titanium. The latter being 
compounds that can induce cross-[3 structure conformation in 
proteins. The innate and adaptive immune systems are yet 
another example. Amyloid-[3 activates the innate and adaptive 
immune responses. [32-glycoprotein I is an auto-immune 
antigen only upon contact With a negatively charged lipid 
surface, such as cardiolipin9. We have noW shoWn that car 
diolipin induces cross-[3 structure conformation in [32-glyco 
protein I (described in more detail elseWhere). Moreover, We 
have shoWn that ligands for Toll-like receptors that are impli 
cated in the regulation of immunity induce cross-[3 structure 
conformation in proteins. These ligands include lipopolysac 
charide and CpG oligodeoxynucleotides (ODN) (described in 
more detail elseWhere). 

[0012] The [32-glycoprotein I protein ([32GPI), together 
With IgM antibodies, Clq and likely other proteins are all also 
acting in another Way in the proposed cross-[3 structure path 
Way. It is assumed that a set of cross-[3 structure binding 
proteins bind speci?cally to sites of ‘danger’, e. g. negatively 
charged phospholipids, amyloid plaques, sites of ischemic 
injury, necrotic areas, all With its oWn speci?city. Upon bind 
ing, the ‘dangerous’ condition is neutraliZed and for example 
excessive coagulation at negatively charged lipid surfaces 
Will not occur. Secondly, the proteins bound to the ‘danger 
ous’ site undergo a conformational change resulting in the 
formation of the cross-[3 structure conformation. This fold 
then acts as a signal for cross-[3 structure binding proteins that 
are part of the ‘cross-[3 structure pathWay’, leading to the 
clearance of the bound protein or protein fragment and 
removal of the ‘danger’. 
[0013] The cross-[3 structure pathWay also acts in yet 
another Way. Proteins that circulate in complex With other 
proteins may comprise a shielded cross-[3 structure confor 
mation. Once the protein is released from the accompanying 
protein, the cross-[3 structure becomes exposed, creating a 
binding site for cross-[3 structure binding proteins of the 
cross-[3 structure pathWay. This then results in breakdown or 
clearance of the released protein. An example is factor VIII, 
Which circulates in complex With von Willebrand factor 
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(vWF). In this complex, factor VIII is prevented from clear 
ance, so vWF covers the clearance signal that becomes 
exposed after the complex is dissociated. This clearance sig 
nal is the cross-[3 structure. Treatment of hemophilia patients 
With recombinant factor VIII (FVIII) may induce inhibitors 
(anti-FVIII autoantibodies) because the patients lack su?i 
cient vWF to protect the clearance signal comprising the 
cross-[3 structure conformation. Excess exposure of FVIII 
comprising cross-[3 structure conformation may induce acti 
vation of the immune system and generation of anti-FVIII 
antibodies similar to the generation of anti-[32GPI autoim 
mune antibodies by [32GPI bound to negatively charged phos 
pholipids and possibly autoimmune responses. 
[0014] The compounds listed in Table l and the proteins 
listed in Table 2 all bind to polypeptides With a non-native 
fold. In literature, this non-native fold has been designated as 
protein aggregates, amorphous aggregates, amorphous 
deposit, tangles, (senile) plaques, amyloid, amyloid-like pro 
tein, amyloid oligomers, amyloidogenic deposits, cross-[3 
structure, [3-pleated sheet, cross-[3 spine, denatured protein, 
cross-[3 sheet, [3-structure rich aggregates, infective aggregat 
ing form of a protein, unfolded protein, amyloid-like fold/ 
conformation and perhaps alternatively. The common theme 
amongst all polypeptides With an amyloid-like fold, that are 
ligands for one or more of the compounds listed in Table l and 
2, is the presence of a cross-[3 structure. 
[0015] The compounds listed in Table l and 2 are consid 
ered to be only an example of compounds knoWn to day to 
bind to amyloid-like protein conformations. The lists are thus 
non-limiting. More compounds are knoWn today that bind to 
amyloid-like protein conformation. For example, in patent 
AU2003214375 it is described that aggregates of prion pro 
tein, amyloid, and tau bind selectively to polyionic binding 
agents such as dextran sulphate or pentosan (anionic), or to 
polyamine compounds such as poly (Diallyldimethylammo 
nium Chloride) (cationic). Compounds With speci?city for 
amyloid-like folds of proteins listed in this patent and else 
Where are equally suitable for methods and devices disclosed 
in this patent application. Moreover, also any compound or 
protein related to the ones listed in Table l and 2 are covered 
by the claims. For example, point mutants, fragments, recom 
binantly produced combinations of cross-[3 structure binding 
domains and deletion- and insertion mutants are part of the set 
of compounds as long as they are capable of binding to 
protein With cross-d structure conformation (i.e. as long as 
they are functional equivalents). Even more, also any neWly 
discovered small molecule or protein that exhibits a?inity for 
a protein and/or peptide With the cross-[3 structure conforma 
tion can be used in any one of the methods and applications 
disclosed here. 

[0016] The compounds listed in Table 3 are also considered 
to be part of the ‘Cross-[3 structure pathWay’, and this con 
sideration is based on literature data that indicates interac 
tions of the listed molecules With compounds that likely com 
prise the cross-[3 structure conformation but that have not 
been disclosed as such. 

[0017] Generally, for the production of a proteinaceous 
pharmaceutical composition, a protein or proteinaceous mol 
ecule or compound is isolated from an animal or plant or is 
synthesiZed in vitro. Said protein or proteinaceous molecule 
or compound is subjected to a number of processes like for 
example a purifying or isolating process from an animal or 
plant source, or asynthesis process, such as for example a 
peptide synthesis process, or a synthesis in a plant cell, a yeast 
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cell or a bacteria, or a synthesis in a eukaryotic cell, and/or a 
manufacturing process, like for example the coupling of 
chemical molecules to a peptide or protein, and/or an isola 
tion procedure or a puri?cation procedure, and/or concentrat 
ing process, like for example the isolation of recombinant 
protein from a bacterial production cell, or puri?cation by a 
physical, or a chemical, or an immunological isolation 
method, and/or a formulation and/or a storage process, 
including for example a lyophilization process and/or the 
addition of a suitable stabilizer, a diluent and/or an adjuvant. 
[0018] Any one of these processes affects the folding of a 
protein or a proteinaceous compound. Quality control in a 
manufacturing process preferably aims at identifying and/or 
minimizing the deleterious effects of each process step for 
said pharmaceutical composition, thereby increasing the 
activity of the composition in the ?nal composition and/or 
decreasing the undesired side effects of the composition. 
[0019] Alteration of a protein or proteinaceous composi 
tion is generally detected by measuring a speci?c binding site 
or a speci?c activity of said protein or proteinaceous compo 
sition, or an increase in size or multimerization state of said 
protein or proteinaceous composition, or a decrease in thera 
peutic activity of said proteinaceous composition. 
[0020] As to the ?rst of said methods, a partially unfolded 
or misfolded protein can still expose a speci?c binding site. 
Therefore, testing the quality of a pharmaceutical composi 
tion by only testing for a speci?c binding site is not alWays a 
reliable method, because the partial unfolding or degradation 
of said protein is not detected. 
[0021] The second of said methods, the size-related detec 
tion method is based on the concept that denaturation leads to 
aggregation of proteins, thereby increasing the size of the 
proteinaceous molecule. One of several methods for detect 
ing an increase in size of proteins is called size exclusion 
chromatography. Nowadays, size exclusion chromatography 
is Widespread used as a method to analyse the contents of a 
protein drug. This technique is generally accepted for the 
testing of protein drug stability (http://etd.utmem.edu/ 
WORLD_ACCESS/vmi/revieWofanalyticmethod.htm). 
[0022] Because said detection method only detects the size 
of proteinaceous molecules, it cannot detect misfolded pro 
teins or proteins With increased content of cross-[3 structure 
conformation that have not aggregated or increased in size. 
Therefore, quality control based on the above-described 
method of detecting an increase in size of the proteinaceous 
molecules, does not prevent undesired side effects caused by 
conformational changes such as for example cross-[3 struc 
ture conformation formed upon denaturation, proteolysis, 
chemical modi?cation, or unfolding of proteins, in the 
absence of increased molecular size. Moreover, noWadays 
guidelines that determine the acceptable amounts of aggre 
gates in proteinaceous drug solutions are based on technical 
limitations of the available puri?cation methods, rather than 
on knowledge about expected undesired side effects of the 
aggregated proteins. Therefore a better quality control 
method is highly needed by scientists involved in develop 
ment of proteinaceous compositions and/or pharrnaceutically 
active compounds and formulations and for manufacturers of 
proteins or proteinaceous compositions and/ or vaccines and/ 
or pharmaceutical compositions and constituents thereof, 
comprising a protein. 
[0023] The present invention discloses that unfolded and/or 
misfolded proteins or proteinaceous molecules like for 
example molecules that are proteolysed, denatured, unfolded, 
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glycated, oxidized, acetylated, multimerized or otherWise 
structurally altered, adopt a cross-[3 structure conformation. 
Furthermore, the present invention discloses that unWanted 
and/or toxic side effects of pharmaceuticals are caused by 
proteins present in said pharmaceutical and adopting a 
cross-[3 structure conformation. 
[0024] The invention provides methods to detect the pres 
ence of cross-[3 structure conformation. The invention pro 
vides also methods for the removal of proteins or peptides 
from pharmaceutical compositions comprising a cross-[3 
structure conformation, thereby reducing the toxicity and 
unWanted side effects and increasing the speci?c activity per 
gram protein of said compositions. Therefore, the methods of 
the invention provide a person skilled in the art With a method 
for monitoring and optimising the production methods and 
storing conditions of a pharmaceutical composition. 
[0025] In one embodiment, the present invention provides a 
method for detecting a protein and/or peptide comprising a 
cross-[3 structure conformation in a pharmaceutical compo 
sition or any of its constituents comprising a protein, said 
method comprising: contacting said pharmaceutical compo 
sition or any of its constituents comprising a protein compris 
ing at least one cross-[3 structure-binding compound, prefer 
ably selected from Tables 1-3 or functional equivalents 
thereof, resulting in a bound cross-[3 structure, detecting 
Whether bound cross-[3 structures are present in said pharma 
ceutical composition or any of its constituents comprising 
proteins. 
[0026] The invention discloses that various binding mol 
ecules or binding compounds, as described in Table l, 2 
and/or 3 of the application, alone or in combination With other 
binding compounds, are capable of binding to a protein and/ 
or peptide comprising a cross-[3 structure conformation. 
Binding of one or more of the cross-[3 structure-binding com 
pounds of Table l, 2 and/or 3 or others to a protein and/or 
peptide comprising across-[3 structure conformation is 
detected by means of a visualization reaction as for example 
by ?uorescent staining or an enzymatic or calorimetric detec 
tion, or by any other visualization system available to a skilled 
person. Therefore, the invention provides a method of the 
invention, Wherein said cross-[3 structure-binding compound 
is a compound according to Table l, or Table 2, or Table 3 or 
a functional equivalent of any of said compounds and/or a 
combination of any of said compounds. 
[0027] In Table l, 2 and/or 3, various different binding 
compounds are described that bind to compounds With 
cross-[3 structure conformation. For example, Table 1 com 
prises among other, dyes like Thio?avin T, Thio?avin S, and 
Congo Red, that are used for staining amyloid molecules in 
histological sections or in solution. Table 2 comprises bioac 
tive compounds binding to compounds comprising cross-[3 
structure conformations such as tissue-type plasminogen 
activator, factor XII, ?bronectin, and others. 
[0028] In Table 3, proteins are disclosed that are involved in 
the cross-[3 structure pathWay, like for example, antibodies, 
heat shock proteins and receptors. In another embodiment, 
the invention provides a protein speci?c Way of detecting and 
removing compounds With cross-[3 structure conformations, 
by combining the protein speci?c binding of an antibody or 
functional part thereof (i.e. a part of an antibody that speci? 
cally binds to a protein), With the compound With cross-[3 
structure conformations binding of a cross-6 structure bind 
ing compound. Therefore, the invention also provides 
molecular recognition units binding to compounds With 
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cross-[3 structure conformations, single chains of antibodies, 
or recombinant binding molecules. The invention also pro 
vides bi-speci?c binding molecules for example comprising 
the binding portion of tPA and an antibody, or the binding 
portion of a bioactive compound binding to proteins With 
cross-6 structure conformations With the binding portion of 
an antibody. 

[0029] A constituent of a pharmaceutical composition is 
any substance that is present in or added to a proteinaceous 
molecule to produce a pharmaceutical composition. The 
invention also relates to any component that has come into 
contact With the pharmaceutical composition during the 
manufacturing process and storage. Because cross-[3 struc 
ture conformations generally develop in a protein or a pro 
teinaceous compound, a constituent comprising a protein is a 
constituent that may contain a cross-[3 structure conforma 
tion. 

[0030] The term: “constituent of a pharmaceutical compo 
sition” comprises any substance suitable for administering a 
proteinaceous composition to a body of a human or animal. 
Said constituent comprises for example carrier substances 
and conserving substances, ?uids for injection or ingestion, 
mannitol and cellulose, and the usual excipients for 
parenteral, enteral, ocular, otic, and transdermal administra 
tion. 

[0031] In a preferred embodiment of the invention detec 
tion of a cross-[3 structure is in a soluble state. In this embodi 
ment, a cross-[3 structure binding compound is added to a 
pharmaceutical composition or to a constituent of said com 
position, said constituent comprising a protein, resulting in 
binding of said protein and/or peptide comprising a cross-[3 
structure conformation With said binding compound. Said 
bound protein and/or peptide comprising across-[3 structure 
conformation is then detected by physical or chemical or 
enZymatic detection methods. In another preferred embodi 
ment of the invention, a compound of Table 1, and/or 2, and/or 
3 is attached to a solid surface or solid phase, either by 
chemical or physical means or by another binding molecule. 
Detection of a proteinaceous compound such as a protein, a 
peptide, or a With cross-[3 structure results from contacting 
said pharmaceutical composition or any of its constituents 
With said cross-[3 structure-binding compound derived from 
the group depicted in Table 1, and/or 2, and/or 3, or a func 
tional equivalent thereof, more preferably With a solid phase 
comprising a cross-[3 structure-binding compound derived 
from the group depicted in Table 1, and/or 2, and/or 3 or a 
functional equivalent thereof, and measuring or detecting the 
protein and/or peptide comprising across-[3 structure bound 
to the solid phase. In yet another embodiment, a cross-[3 
structure-binding compound is attached to a solid phase after 
binding a protein and/or peptide comprising across-[3 struc 
ture. As a solid phase, many materials are suitable for binding 
a cross-[3 structure-binding compound, such as for example, 
glass, silica, polystyrene, polyethylene, nylon, vinyl, 
sepharose beads, beads containing iron or other metals and so 
on. In one embodiment of the invention, said solid phase has 
the physical form of beads. In another embodiment said solid 
phase has the shape of a tube or a plate or a Well in, for 
instance an ELISA plate, or a dipstick. Numerous binding 
techniques are available for coupling the cross-[3 structure 
binding compounds to said solid phase, like for example, 
CyanogenBromide (CnBr), NHS, Aldehyde, epoxy, AZlac 
tone, biotin/streptavidin, and many others. The amount of 
bound protein and/ or peptide comprising cross-[3 structures is 
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measured for example by staining said protein and/ or peptide 
comprising cross-6 structures and is a measure for the quality 
of the proteins in said pharmaceutical composition. In another 
embodiment, the cross-[3 structure binding compound is 
bound to another compound Which in turn is bound to another 
compound and so on. This indirect binding is suitable for 
increasing the e?iciency of the detection and removal of 
protein and/ or peptide comprising across-[3 structure in a 
pharmaceutical composition and any of its constituents com 
prising a protein. 
[0032] The compounds of Tables 1, 2 and 3 are various in 
chemical siZe and structure. A common characteristic of all 
compounds of Tables 1 and 2 is their propensity to bind to 
protein and/or peptide comprising across-[3 structure. Com 
pounds that comprise a function Which is similar or equiva 
lent to the compounds of Table 1, like the compounds in Table 
2 or 3, have been detected by direct binding experiments as 
disclosed in the invention, in literature and in European patent 
application no. 02077797.5. A functional equivalent of a 
binding compound of the invention is a substance that exerts 
a similar function as said compound i.e. a substance that binds 
to a compound With cross-[3 structure conformation. 

[0033] Therefore, the present invention discloses a method 
for detecting a protein and/or peptide comprising across-[3 
structure Wherein said cross-[3 structure-binding compound is 
a compound according to Table l, or Table 2, or Table 3 or a 
functional equivalent of any of said compounds, or a combi 
nation of any of said compounds. The methods of the inven 
tion are useful for controlling the different stages of a manu 
facturing process of a pharmaceutical composition. In 
general, the speci?cation of a process for manufacturing a 
pharmaceutical composition is described in a handbook 
according to good manufacturing practice (GMP) and good 
laboratory practice (GLP). GLP and GMP quality control is a 
valuable tool for manufacturers of pharmaceutical composi 
tions and for manufacturers of proteinaceous constituents for 
said pharmaceutical compositions and it helps and enables 
them to produce products of a steady quality and to increase 
the quality by monitoring the manufacturing and storage pro 
cess. The present invention discloses methods that help 
manufacturers to detect compounds With cross-[3 structures in 
a pharmaceutical product and/or in its constituents. A quali 
tative difference is thus made betWeen products With cross-[3 
structures or products Without cross-[3 structures, or With loW 
levels of cross-[3 structures. By monitoring the processes With 
methods of the invention, manufacturers are capable of omit 
ting processes or chemicals or physical conditions or circum 
stances that induce the formation of cross-[3 structures, and it 
enables them to select processes or chemicals or circum 
stances that do not induce cross-[3 structure conformations 
and/or raise the level of cross-[3 structure conformations in a 
pharmaceutical composition or any of its constituents and/or 
excipients comprising a protein. 
[0034] In one preferred embodiment, the present invention 
discloses a method for detecting and/or measuring a cross-[3 
structure-inducing ability of a solid surface, by contacting 
said surface With a protein and detecting denatured protein by 
subsequently contacting said surface With a cross-[3 structure 
binding compound. With said method of the invention, a 
person skilled in the art is capable of selecting materials for a 
recombinant protein container. Said container comprising a 
reaction vessel, a production vessel, a storage vessel and/ or a 
tube connecting said vessels. The above-described method is 
also suitable for detecting and/ or measuring a cross-[3 struc 






















































