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Introduction

effect of the resultingpOEGMA films against proteins and
cells11~13 Recently, poly(oligo(ethylene glycol)methacrylate),
presenting hydroxyl groups at the polymer chains, was grown
from surfaces, and the hydroxyl groups were utilized for the
attachment of proteins onto the surfaces through multistep,
biochemical processéslt is prerequisite for wider applications

to form surfaces that present a functionalizable group with a
non-biofouling background, because the surfaces could act as
a platform of the technological applications, such as microarrays
and cellular micropatterns. In other words, the surfaces should
possess dual properties, non-biofouling property and function-
alizability. However, research on the polymeric surfaces has
been devoted mainly to the generation of non-biofouling
surfaces. In this paper, we extended our reported reattion,
Sharpless “click” chemistry, to the PEG-based polymeric films
for the introduction of various functional groups onto the
surfaces.

Recently, Cu(l)-catalyzed, highly specific, and efficient

The uncontrolled, nonspecific adsorption and adhesion of formation_ 9fl,4-dis_ubstituted 1,2!3-triazoles through 1,3-dip_o|ar
biological materials (e.g., proteins and cells) onto synthetic cycloaddition of azides and terminal alkynes (Sharpless “click”
surfaces causes a complex cascade of undesired &wemits chemistry§® ha_s intensively been utilized for modifying the
bioincompatibility problemin the applications of biomaterials. ~ Surfaces of solid metals and cells by us and others, because the
A number of studies on materials, such as polysacchafides, "eaction gives very high yields and is stereospecific, and
dextrar® cellulose dialysis membranégsand poly(ethylene proceeds under mild reactlon'con('jn.ldﬁé?The chclg chemistry
glycol) (PEG)E have pursued the elimination/minimization of IS0 has been used for functionalizing polymers in solufi.
the unwanted, nonspecific adhesion of biological entities, but FOr example, Matyjaszewski et al. reported the modification of
the verification of complete rejection to any protein adsorption side-chain functional groups of pOIy(3-aZ|dopropyI mgthacry-
remains a challenge. PEG shows good biocompatibility, low latef®and polystyrene linear polyni€y the click chemistry.
toxicity, non-immunogenicity, and high water solubilf§and In th_|s paper, we de_monstrate that the chck_cheml_stry could be
in this respect PEG has extensively been investigated as a@PPlied to polymeric nanobrushes presenting azide groups at
material with significant inertness to cell and protein adheih.  the terminal. Specifically, we functionalized the non-biofouling
The grafting of PEG-based polymers has been achieved by eithePOEGMA film by the click chemistry to achieve maximized
the “grafting-onto®-18 or the “grafting-from” method®2° biospecific interactions between s_urface-attached ligands and
Langer et al. constructed the non-biofouling, PEG-based poly- target molecules with PEG as an inert background.
meric surfaces by grafting a PEG-containing, Si@active
polymer onto surface®. While successful in minimizing the
nonspecific adsorption of biological materials, the strictly  Materials. Absolute ethanol (EtOH, HPLC grade, Merck), absolute
controlled attachment of biologically active molecules (e.9., methanol (MeOH, HPLC grade, Merck), acetone (HPLC grade, Merck),
DNAs, biotin, and peptides), which would have many techno- dichloromethane (HPLC grade, Merck), isopropyl alcohol (HPLC grade,
logically important applications, such as sensors and microar- Merck), bovine serum aloumin (BSA, Sigma), fibrinogen (plasminogen-
rays, has not been demonstrated in this approach. The “grafting-free, Sigma), ribonuclease A (RNase A, Sigma), lysozyme (Sigma),
from” approach, surface-initiated polymerization (SIP), is an streptavidin (SA, Pierce), streptavidiperoxidase conjugate (Sigma),
alternative to the “grafting-onto” approach. Because the polymer 3,3,5,8-tetramethylbenzidine (TMB, Sigma), phosphate-buffered saline
chain is generally grown from surface-anchored polymerization (PBS, Sigma), propargyl benzoate (98%, Aldrich), 4-pentynoic acid
initiators, the lateral and vertical control of the polymer films, (95%, Aldrich), 5-hexyn-1-ol (96%, Aldrich), 1-hexyne (97%, Aldrich),
such as grafting density, thickness, and chemical composition, copper(l) bromide (99.999%, Aldrich), 2;@ipyridyl (99+%, Aldrich),
could be tuned depending upon the applications of interest. In coPPer(ll) sulfate pentahydrate (886, Aldrich), sodium azide (99.5%,
addition, whereas the “grafting-onto” approach, in principle, Fluka). 2.3,56-tetrafluorophenol (98%, Aldrich)r)biotinyl-3,6,9-
suffers from steric hindrance, which limits the grafting density, gi';’:ﬁ;‘li‘:}]ﬁigi‘:é%r;%zrgﬁ:gzg?ééi'aﬂé?iih ?'zgﬁe&ﬁg’rﬁé
SIP would yield highly dense polymer brusHé@sSurface- : ) T ’
initiated, atom transfer radical polymerization (SI-ATRP) has (99+9%, Aldrich), andN,N-dimethylformamide (DMF, 99:8%, Ald-
been applied to the construction of PEG-based, non-biofouling rich) were used as rece've.d' Poly(ethylene glycol) methyl ether
surface€1-23 For example, Chilkoti et al. polymerized oligo- methacrylate (OEGMA, Aldrich) was passed through a column of

activated, basic aluminum oxide to remove inhibitors. The polymeri-
(ethylene glycol) methyl ether methacrylate (OEGMA) from zation initiator, [BrC(CH),COO(CH,)11S],, was prepared according to

gold and silicon oxide surfaces and reported non-biofouling he jiteraturet

*Towh p hould be add P - 12-869 Synthesis of Biotin-PEO-LC-N-Pentynoate.(a) Synthesis of Pen-
0 whom corresponaence should be addressed. 68e-42-869- tynoic Acid Tetrafluorophenyl Ested-Pentynoic acid (0.50 g, 5.09
2840. Fax: +82-42-869-2810. E-mail: ischoi@kaist.ac.kr. .
TKAIST. mmol) and 2,3,5,6-tetrafluorophenol (1.26 g, 7.60 mmol) were dissolved
* Sungkyunkwan University. in 3 mL of anhydrous DMF at 80C under nitrogen. After the mixture
§ Korea University. was cooled to room temperature, EDC (1.95 g, 10.19 mmol) was added
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Figure 1. Schematic description of the procedure. Five acetylene group-containing compounds: 1-hexyne (1), 5-hexyn-1-ol (2), 4-pentanoic
acid (3), propargyl benzoate (4), and biotin-PEO-LC-N-pentynoate (5).

to the reaction mixture, and the reaction was heated &C3for 4 h. indicating the oxidation of Cu(l) to Cu(ll). ThpOEGMA-coated

The solvent was removed under reduced pressure, and the crude producubstrate was thoroughly washed with deionized water and methanol
was purified by flash column chromatography on silica gel (hexane/ to remove any physisorbed polymers, and then dried in a stream of
ethyl acetate= 5:1) to give pentynoic acid tetrafluorophenyl ester (1.05 argon.

g, 84%).'H NMR (400 MHz, CROD): 6 2.34 (t, 1H,J = 2.63 Hz),

2.59-2.63 (m, 2H), 2.95 (t, 2HJ = 7.0 Hz), 7.38-7.44 (m, 1H)%
(b) Synthesis of Biotin-PEO-LC-N-pentyno&@&tin-PEO-LC-amine

(45 mg, 0.05 mmol), freshly distilled triethylamine (TEA) (0.30 mL,

Preparation of Azide-Terminated pOEGMA. The nucleophilic
substitution reaction of the terminal bromide groupp&EGMA with
NaNs; was performed to introduce azide groups onto surfaces for the
click chemistry. ThepOEGMA-coated substrate was immersed in a

0.10 mmol), and pentynoic acid tetrafluorophenyl ester (0.50 mg, 0.10 DMF solution (10 mL) of NaN (65 mg, 1 mmol) fo 1 h atroom

mmol) were dissolved in 3 mL of anhydrous DMF. The reaction was
then stirred fo 6 h atroom temperature. The solvent was removed

temperature. The substrate was washed with deionized water and DMF,
and then dried in a stream of argon.

under reduced pressure, and the crude product was purified by flash  1,3-Dipolar Cycloaddition of Azide-Terminated pPOEGMA with

column chromatography on silica gel (methylene chloride/methanol
9:1) to give biotin-PEO-LON-pentynoate (49 mg, 91%3 NMR (400
MHz, CDCh): ¢ 1.39-1.43 (2H, m), 1.641.68 (4H, m), 2.00 (1H, t,
J = 2.58 Hz), 2.20 (2H, tJ = 7.46 Hz), 2.39 (2H, m), 2.472.51
(2H, m), 2.72 (1H, dJ = 12.76 Hz), 2.842.89 (1H, m), 3.09-3.12
(1H, m), 3.46-3.45 (4H, m), 3.523.60 (12H, m), 4.274.30
(1H, m), 4.46-4.50 (1H, m), 5.67 (1H, br, s), 6.64 (2H, br, s), 6.74
(1H, br, s)3

Preparation of SAMs. Gold substrates were prepared by thermal
evaporation of 5 nm of titanium and 100 nm of gold onto silicon wafers.
The SAM was prepared by immersing a gold substrate x1125 cn¥)
in a 1 mM ethanolic solution of [BrC(Ck)>,COO(CH,)1:S] for 12 h
at room temperature. After the formation of the SAM presenting a
polymerization initiator, the surface was thoroughly rinsed with ethanol
several times and then dried in a stream of argon.

Surface-Initiated, Atom Transfer Radical Polymerization of

Acetylene Group-Containing Compounds (Click Chemistry).The
1,3-dipolar cycloaddition reaction, click chemistry, was performed by
placing the gold substrate coated witg-tdrminateddOEGMA in the
ethanol (or isopropyl alcohol)/deionized water solution (15 mL, 1:2,
v/v) of sodiumL-ascorbate (0.2 mmol) and copper(ll) sulfate pentahy-
drate (0.04 mmol), and adding an acetylene group-containing com-
pound, such as 1-hexynel, (56 ul), 5-hexyn-1-ol @, 84 ul),
4-pentynoic acid3, 49 mg), propargyl benzoatd, (72 uL), or biotin-
PEO-LCN-pentynoate § 10 mg). Isopropyl alcohol was used as a
cosolvent forl and 4. The reaction mixture was stirred for 12 h at
room temperature. After the reaction, the substrate was thoroughly
washed with deionized water, acetone, ethanol, and dichloromethane,
and then dried in a stream of argon.

Surface Plasmon Resonance (SPR) StudgPR measurements
were performed with a Biacore instrument (model: Biacore X). The
ATRP and biotinylation were performed on a gold substrate ¢0.8

OEGMA. To a Schlenk tube containing deionized water (degassed, 2 1.0 cn?) (D.l. Biotech Ltd., Korea) that had been prepared for the SPR
mL) and methanol (degassed, 8 mL) were added Cu(l)Br (143 mg, 1.0 study by a sequential deposition of titanium (1.5 nm) and gold (39
mmol) and 2,2dipyridyl (312 mg, 2.0 mmol). OEGMA (0.44 mL, 1 nm) onto a glass cover slip (0.2 nm, No. 2 Corning, reflective irdex
mmol) was then added, and the resulting dark red solution was bubbled1.52). Non-biofouling effect of the biotinylated surface was tested with
with argon for 10 min. SI-ATRP was initiated by transferring the model proteins, such as BSA, fibrinogen, lysozyme, and RNase A, in
mixture to a degassed Schlenk tube that contained the gold substratea PBS solution (pH 7.4). The concentration of the protein solutions
presenting an ATRP initiator, and then the mixture was stirred for 1 h was set to be 1 mg/mL. The concentration of the SA (target protein)
under argon at room temperature. The polymerization was terminatedsolution was set to be 0.1 mg/mL. The biotinylated surface was
by exposing the reaction to air and pouring water into the Schlenk incubated in the buffer solution for 1 day and then washed with DI
tube. The termination step caused the reaction solution to turn blue, water and PBS. The surface was then glued onto a Biacore cascslﬁk?
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Special care was taken to prevent some noise (e.g., air spark) due to Contact Angle Measurement.A Phoenix 300 apparatus (Surface
accumulation of air bubbles or contamination. Prior to each set of Electro Optics Co. Ltd., Korea) equipped with a video camera was
experiments, the channels of the SPR instrument were cleaned with aused to measure the static contact angle on water drops3efL in
solution of sodium dodesyl sulfate (SDS) (BIAdesorb solution 1). SPR volume. Reported values represented the averages of at least four
experiments were conducted with a constant flow of the solution (20 independent measurements.

uL/min) over the surfaces. The binding of the model (1 mg/mL) and

the target proteins (0.1 mg/mL) onto the biotinylated surface was carried Results and Discussion

out by one injection of 10@L of a protein solution. After the elution . o
of the protein solution for 5 min, the surface was washed with a constant ~ Formation and Characterization of SAMs. The SAMs of

flow rate of PBS buffer (2@L/min). Protein binding resulted in a shift ~ the ATRP initiator-containing disulfide, [BrC(CHCOO-
in the resonance angle that was reported in resonance units (RU; 10 00dCH2)11S];, were formed by immersing a gold substrate in 1
RU = 1.0°).34 mM ethanolic solution of the disulfide for 12 h at room
Protein Adsorption Experiments. Non-biofouling effect of the ~ t€mperature. The resulting SAMs were characterized by PIERS,
surfaces was tested with a PBS solution (1 mg/mL) of BSA (66 kDa, contact angle goniometry, ellipsometry, and XPS. In the IR
molecular biology reagent), fibrinogen (340 kDa, fraction | from human SPectrum, we observed characteristic peaks of the SAMs at 2981
plasma), lysozyme (14.3 kDa, grade IIl from chicken egg white), or and 2853 cm?! (symmetric methyl € H stretching), 2929 crrt
RNase A (13.7 kDa, type Ill-A from bovine pancreas) as a model (asymmetric methyl €H stretching), 1734 cnt (C=0O stretch-
protein at each step of the reaction processes. For SA (52 kDa, froming), 1466 cn1! (methylene scissoring), 1284 cin(methylene
streptomyces avidinii), the concentration of the PBS solution was set wagging and methylene twisting-rocking), and 1171 éifC—
to be 0.1 mg/mL. After the substrate was immersed in the protein O—C stretching) (Figure 2&p-37 The thickness of the bromide-
solution fa 2 h atroom temperature, the substrate was washed with terminated SAMs was measured to bet1? A by ellipsometry,
distilled water and dried in a stream of argon. The change in thickness and the water static contact angle was#6@°. The XPS study
was measured by ellipsometry. also confirmed the presence of the SAMs on gold surfaces: the
Enzyme-Linked Immunosorbent Assay (ELISA).Three substrates oxygen signal was observed at 531 eV (O 1s) and the carbon
were used for ELISA: Br-presenting, shresenting, and biotin- signal at 284.6 eV (C 1s), in addition to the gold signals.

presenting surfaces. Before the ELISA experiments, the color of all g, face-Initiated. ATRP of OEGMA. The EG-containing
three substrates was the same (gold). The substrates were preincubatefsiolyrm_jr thin film ,Was grown from the surface presenting
in a PBS solution (pH 7.4) containing 0.1% Tween 20 for 16 h at 37 dimethyl bromoester groups by surface-initiated, ATRP (SI-

°C. The substrates were immersed in 3% BSA solutianifdn and i
then soaked subsequently in a PBS solution of streptavidin-peroxidaseATRP) of OEGMA as a monomer. Aftd. h of polymerization

conjugate (0.5«g/mL) for 1 h atroom temperature. The substrates Inh an t()xyge(jngreslEeRn;Irondmenti tTe relsultlng Surtfac?rhwa}SR
placed in a 20-mL vial were shaken three times for 45 min and then characterized by and contact angie goniometry. he

washed three times with 0.1% Tween 20. Finally, the substrates WereSpSCtrum (Fig.ure 2b) showed Characteri§tic p.eaks at 1730 cm
incubated in 3,35,3-tetramethylbenzidine (TMB) fol h atroom (C=0 stretching), 1452 cnt (—CH,— scissoring), and 1149

temperature. The color change was optically observed, and their imagesC“”rl (_C_O_C stretching), which were shifted as compared to
were taken by a digital camera. those in the IR spectrum of the SAMs (Figure 2a). The contact

Polarized Infrared External Reflectance Spectroscopy (PIERS). angle measurement a|§0 confirmed the presence of EG chains
PIERS spectra were obtained in a single reflection mode using a dry at the surface. The static contact angle was changed frotn 60

Ar-purged Thermo Nicolet Nexus FT-IR spectrophotometer equipped 2~ t0 40+ 2° after the polymerization, indicative of relatively
with the smart SAGA (Smart Apertured Grazing Angle) accessory. The hydrophilic nature of the surface.

p-polarized light was incident at 8@elative to the surface normal of Preparation of pPOEGMA Surfaces Presenting Azide

the substrate, and a narrow band meretggdmium-telluride (MCT) Groups: Reaction with Sodium Azide. To introduce azide
detector cooled with liquid nitrogen was used to detect the reflected groups onto the surface for subsequent click chemistry, the
light. The IR spectra of functionalized gold surfaces at each reaction bromide-presentingDEGMA surface was reacted with sodium
step were collected over the range 9GO0 cn'. We averaged  azide fa 1 h atroom temperature. The IR spectrum indicates

16 000 scans to yield the spectra at a resolution of 4'cand all the facile transformation of bromide groups to azide groups:
spectra were reported in the absorption mode relative to a clean gold 5, intense absorption peak was observed at 2063 ¢asym-
surface. metric N; stretching mode) (Figure 2c). In addition, the XPS

Ellipsometry. Ellipsometric measurements were performed by using spectra showed that the Br 3p peak at 182 eV disappeared and
a Gaertner Scientific ellipsometer (model: L116s) equipped withaHe  the N 1s peak at 399 eV appeared.

Ne laser { = 6328 A) at an angle of incidence of Z0The constants 1,3Dipolar Cycloaddition of Azide-Terminated pOEGMA

of gold substrates were derived from ellipsometric measurements . - )
conducted at 10 or more locations on a bare gold substrate. The\.NIth Acetylenyl Group-Containing Compounds (Click Chem-

thickness was determined from ellipsometric measurements-&t 3 istry). The r.eacnon.between terminal alkynes and azides is
different spots (separated by at least 0.5 cm), using the recordeg9enerally qune.slowmthe absence of a catalyst because alkynes
substrate constants and assuming that the refractive index of the@'® POOT 1,3-dipole acceptors. It was reported by Sharpless that
film was 1.46 and the film was completely transparent to the laser COPPer(l) dramatically accelerated the cycloaddition, and the
beam. reaction was highly regioselecti¥é.Since the report, the
X-ray Photoelectron Spectroscopy (XPS)The XPS study was regction, Sharpless.".click" phemistry, has intensively been
performed with a VG-Scientific ESCALAB 250 spectrometer (UK) with  Utilized for functionalizing various surfaces, such as SAMY
monochromatized Al i X-ray source. Emitted photoelectrons were ~and cellst* We and others have previously reported the use of
detected by a multichannel detector at a takeoff angle dfré@tive the click chemistry for the post-modifications of SAMs, and
to the surface. During the measurements, the base pressure Was 10 herein we extended the approach to polymeric thin films. We
1071° Torr. Survey spectra were obtained at a resolution of 1 eV from tested several acetylene group-containing compounds to show
3 scans, and high-resolution spectra were acquired at a resolution ofthe feasibility of the click chemistry on polymeric thin films.
0.05 eV from 5 to 20 scans. All binding energies were determined The compounds possessed methy] fiydroxyl ), carboxylic
with the Au 4f7/2 core level peak at 84 eV as a reference. acid @), or benzoate group{ at the other end. In addition, éDV
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biotin-containing compounds} was synthesized and attached
onto the surface as a model of biologically active compounds
(Figure 1). Click chemistry was performed by placing a gold
substrate coated with azide-terminaEEGMA in the ethanol

(or isopropyl alcohol)/deionized water solution (1:2, v/v) of

sodium L-ascorbate and copper(ll) sulfate pentahydrate, and
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Table 1. Ellipsometric Mean Thickness before and after Protein
Adsorption Experiments?

thickness change after the
treatment of proteins (A)

thickness
steps (A) BSA fibrinogen lysozyme RNase A SA
| 17 16 21 15 15 13
Il 43 3 5 2 2 2
]} 42 2 5 2 4 1
v 41 (64) 3(1) 4 (4) 34 4 (3) 1(—20)
aSteps I, II, lll, and IV indicate the formation of SAMs, SI-ATRP,

the conversion of the bromide to the azide group, and the click
chemistry, respectively. The values in parenthesis at step IV show the
thickness changes for the biotin-presenting film. The concentration of SA,
0.1 mg/mL; the concentration of the other proteins, 1 mg/mL; adsorption
time, 2 h.

carboxylic groug?® and the peak at 1600 crhin Figure 2g
was ascribed to the vibration mode of the benzene#ifggure

2h shows new peaks at 3297-(N stretching mode) and 1643
(amide | mode of &0 of biotin) and 1515 cm (amide Il
mode of N-C=0 of biotin)#44> Taken together, the PIERS
spectra confirmed the successful introduction of various func-
tional groups onto azide-terminated polymeric films by the click
chemistry.

Non-biofouling Effect. Ellipsometry was used to determine
the nonspecific adsorption of proteins onto modified surfaces.
The modified surfaces at each step were tested with the target
protein (SA; concentration: 0.1 mg/mL in PBS, pH 7.4) and
the model proteins (BSA, fibrinogen, lysozyme, and RNase A;
concentration: 1 mg/mL in PBS, pH 7.4). After the formation
of SAMs terminating in the polymerization initiator (step | in
Table 1), apparent changes in thickness were observed probably
because of weak, long-range hydrophobic interactions between
the surface and proteins. The thickness increase was above 13
A, and fibrinogen (a sticky protein) gave a 21 A increase. In
contrast, the thickness increase was greatly diminished after Sl-
ATRP, and the subsequent surface reactions (azide formation
and the click chemistry) did not deteriorate the non-biofouling
property of the surface. The thickness increase of no more than
5 A was observed from steps Il to IV (Table 1). The results
indicate that the inert character of PEG was maintained
regardless of organic functionalities present at the terminal of
the PEG-based polymeric films, and the click chemistry would
be a good candidate for the functionalization of the PEG-based,
polymeric surface. Of interest, the biotin-presenting surface
showed the thickness decrease20 A) upon the exposure to
streptavidin, while the surface did negligible thickness increase
(<4 A) with other proteins, such as BSA, fibrinogen, lysozyme,
and RNase A. We believe that the specific interaction between
biotin and SA made the polymeric layer more condensed, and
consequently the thickness decreased. However, the detailed
mechanism remained to be seen.

Biospecific Interactions between a Biotin-Presenting Sur-

adding an acetylene group-containing compound. The reactionsface and Streptavidin. The SPR technique is an optical method

were followed by PIERS (Figure 2¢h). Figure 2d-h shows

for measuring the refractive index of very thin layers of material

the PIERS spectra of the methyl, the hydroxyl, the carboxyl, adsorbed on a metal. The extent of binding between the solution-
the phenyl, and the biotin moieties substituted at 4-site of phase interactant and the immobilized interactant is easily
triazoles, respectively. In all of the spectra, the asymmetsic N observed and quantified by monitoring this reflectivity chaffge.
stretching peak at 2063 crhdisappeared, which indicates the One of the advantages of the SPR technique is its high sensitivity
successful coupling between the surface-anchored azide groupvithout any fluorescent or other labeling of the interactants.
and the acetylene group of the compound. Figure 2e (the PIERSWe used SPR to investigate the binding of SA onto the biotin-

spectrum of the substrate coupled with 5-hexyn-12pkhows
v(O—H) bands at 3338 and 1620 chr*2 The broadband at
1700-1750 cnT?! in Figure 2f accounts fow(C=0) of the

presenting surface. Figure 3 shows SPR sensorgrams of the
association and dissociation phases for SA and other proteins.
The difference in the steady-state SPR signARU, definedCDV
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surfaces and biomolecules (and cells). The manipulation gener-

Buffer [«——Protein Solution—»l Buff . : .
urer utter ally requires the construction of surfaces that present chemically

8007 active functional groups with non-biofouling property of the
700 supporting materials. In this report, we chose “click” chemistry
600 as a potential candidate of coupling reactions between polymeric
surfaces and incoming molecules of interest, and presented azide
500 groups at the terminal of the non-biofouling polymeric film of
2 400- RNase A pOEGMA. The “click” chemistry proceeded efficiently at the
~ 300 Fibrinogen polymeric surfaces with various acetylenes bearing various
functional groups, such as methyl, hydroxyl, carboxylic acid,
200 - and ester groups. As a model for bioconjugation, biotin was
100 — immobilized onto thepOEGMA film via click chemistry, and
—\\“ the biospecific recognition of streptavidin was demonstrated.
] BSA The method described herein would be utilized for effectively
"0 50 100 150 200 250 300 attaching biologically active moleculgs ontp non-biofpgling,
Time (s) polymerlc platf_orms because of the simplicity and efflc_lency
of click chemistry, and be extended to the generation of
Figure 3. Surface plasmon resonance (SPR) sensorgrams. microarrays with an aid of microfabrication techniques.
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