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In our group we showed that supramolecular TPE 
can be made using a four-fold hydrogen bonding 
2-ureido-4-pyrimidinone (UPy) motif.[5,17–19] These supramo-
lecular TPE materials could be functionalized via a modular 
approach by mixing with UPy-functionalized additives.[20,21] 
Recent developments show applicability of this approach as 
antifouling agents[22] and bioactive peptides.[23,24] The additives 
have been simply mixed with the supramolecular TPE to pro-
vide the material with functionality,[21] resulting in antifouling 
materials and cell-adhesive scaffolds. Strikingly, in almost all 
of these materials, the exact distribution of the supramole-
cular additive as well as specific surface enhancement cannot 
be fully controlled, while in several applications solely surface 
function is required. Moreover, in biomaterials science, the 
surface functionality is frequently provided by complex bio-
active modules, that are often highly incompatible with the 
material preparation and processing conditions. Decoupling of 
processing and functionalization strategies offers flexibility in 
the choice of processing method, and allows for exclusive sur-
face modification.

Many examples have been reported using several chemoselec-
tive reaction strategies.[25–36] Covalent postmodification via such 
a chemoselective reaction is an elegant approach to introduce 
surface functionality on solid materials. Although functionality 
can be conveniently introduced on these materials, they are not 
inherently dynamic in comparison to supramolecular materials. 
In order to benefit both from the dynamic nature of supramole-
cular polymers, and the advantageous and wide applicability of 
postmodification strategies on material surfaces, we report here 
for the first time covalent modification of supramolecular addi-
tives in supramolecular polymeric materials.

To this end, we used the inverse electron demand Diels–
Alder (iEDDA) cycloaddition[37–42] reaction which has been 
reported to be the fastest bio-orthogonal reaction in aqueous 
environment[43,44] as postmodification strategy. Therefore, 
we designed a supramolecular TPE material in which a reac-
tive UPy-modified tetrazine (UPy-Tz) additive is incorporated, 
providing a handle for selective surface postmodification via 
iEDDA (Scheme 1a). Using trans-cyclooctene (TCO) moieties, 
functionalities are introduced at this supramolecular TPE mate-
rial surface (Scheme 1c). In conjunction with advanced analysis 
techniques, the UPy-modified additive distribution and con-
comitant surface modification is shown. Although materials 
have been analyzed providing detailed chemical analysis in 
2D[45] and 3D,[46–48] we were able for the first time to resolve 
in detail the surface and bulk composition of a supramolecular 
material using time-of-flight secondary-ion mass spectrometry 
with depth profiling (3D ToF-SIMS). Moreover, we have shown 

Supramolecular polymeric materials are formed by molecular 
building blocks that are connected through directed nonco-
valent interactions such as hydrogen bonding, electrostatic, 
metal–ligand, or π–π interactions.[1,2] The supramolecular inter-
actions give the materials their dynamic nature, in a similar way 
as living systems, for example, control the complex process of 
extracellular matrix assembly, remodeling, and bioactivation.[3] 
This dynamic nature results in synthetic supramolecular mate-
rials with extraordinary mechanical, processable, responsive, 
modular, and tunable properties that cannot be achieved with 
conventional macromolecules.[4] Seminal contributions of 
supramolecular polymers have been reported, showing appli-
cability as strong thermoplastic elastomers,[5,6] functional 
biomaterials,[7,8] drug-delivery vehicles,[9] self-healing mate-
rials,[10–12] light-emitting diodes, and molecular electronics.[13–15]

Via a modular approach through co-assembly of several 
supramolecular constituents, complexity, and functionality can 
be introduced into supramolecular aggregates and polymeric 
structures.[4] This modular approach allows for the mixing-
and-matching of functional additives with various chemical, 
physical, and/or biological properties. Intrinsically these modi-
fied additives influence the assembly, and therefore properties, 
of the base supramolecular constituents. Only a few examples 
are disclosed in which functional additives are incorporated 
in solid-like supramolecular materials, such as the incorpora-
tion of supramolecular reinforcement fillers in supramolecular 
thermoplastic elastomers (TPE).[16]
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Scheme 1. Schematic representations of the surface modified supramolecular materials. a) Representation of the subsequent steps we take: i) Supra-
molecular material synthesis and formulation, ii) surface postmodification, iii) surface analysis, and iv) surface and bulk depth profiling by 3D ToF-
SIMS combined with sequential reconstruction. The drop-cast supramolecular TPE material films are typically 5 µm in thickness. b) Representation 
of the self-assembled structure of the solid supramolecular film. The fibers within this solid network (depicted in blue) are composed of bundles of 
stacked UPy-UPy moieties in the lateral direction, forming a hard phase of ≈5 nm in diameter. The soft phase is composed of the PCL polymer chains 
(depicted in gray) filling up the total space in between the hard phase (as is common for traditional thermoplastic elastomers). In a modular fashion, 
UPy-functionalized tetrazine guest moieties (UPy-Tz, (2), pink dots) can be incorporated in the core of these nanofibers formed by the PCLdiUPy (1) 
molecules. The top view provides an overview of the solid film from above, demonstrating the dense characteristic of the films. c) Chemical structure 
of a TCO-iodine (3) with an I atom for detection with XPS (TCO-iodine) that can react at the surface of the supramolecular film resulting in the corre-
sponding reaction product (4).
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decoupling of the processing conditions and post-modification 
strategy of the materials by first electrospinning the materials 
and subsequently introducing functionalization via covalent 
postmodification.

In order to achieve selective surface reaction, analysis and 
detailed depth profiling, we carefully designed and synthesized 
a supramolecular UPy-Tz additive (Scheme 1b; Figure S1, Sup-
porting Information), that provides supramolecular interca-
lation into the TPE[49] and which proved to be stable up to at 
least 7 months. The UPy-Tz additive consists of a hydrophilic 
oligo(ethylene glycol) (OEG) spacer which is proposed to facili-
tate surface exposure via extension into water. Furthermore, 
the UPy-Tz molecule is equipped with a CF3 group that allows 
for detection. As base supramolecular TPE polycaprolactone 
(PCL) (Mn = 2 kDa) telechelically modified with UPy-units was 
used (PCLdiUPy, Scheme 1b).[50] An iodinated TCO-moiety 
(TCO-iodine) was synthesized to perform the cycloaddition 
at the surface–liquid interface of the material (Scheme 1c; 
Figure S3, Supporting Information). Moreover, the generality of 
this approach was shown by reaction of a TCO-conjugated fluo-
rescent protein reacted at the supramolecular TPE surface as 
well as the translation to different length scales and processing 
strategies using electrospinning.

The influence of UPy-Tz addition to PCLdiUPy drop-cast 
films (preparation details are provided in the Methods sec-
tion in the Supporting Information) with respect to surface 
morphology was investigated with AFM (Figure S8, Sup-
porting Information). Fibrous structures were observed up to 
5 mol% of UPy-Tz, whereas introduction of 10 mol% UPy-Tz 
showed the formation of hard domains among the fibrous 
structures. An increase of the UPy-Tz content to 25 mol% 
results in a fully covered surface with crystalline domains 
(Figure S8d, Supporting Information). The presence of fibers 
in the 5 mol% UPy-Tz phase image indicates the UPy-Tz 
is completely mixed with the PCLdiUPy (Figure S8b, Sup-
porting Information), while the hard domains are proposed 
to be phase separated, crystalline domains of the UPy-Tz 
(Figure S8d, Supporting Information). In contrast, AFM phase 
images of spin coated material films show fibrous structures 
up to 10 mol% UPy-Tz incorporation, and phase separation at 
25 mol% UPy-Tz incorporation (Figure S9, Supporting Infor-
mation). Moreover, the fibers are both thinner and shorter in 
length in the spin coated samples, which is possibly explained 
by faster solvent drying during spin coating which reduces 
assembly time. On a macroscopic level, water contact angle 
measurements on air dried drop-cast films show an increase 
in contact angle from 68 ± 1.1° for PCLdiUPy to 84 ± 1.2° 
for PCLdiUPy with 25 mol% UPy-Tz (Table S1, Supporting 
Information), indicative for an increase in surface hydropho-
bicity. Surfaces of 100% UPy-Tz did not result in a smooth 
film, hence these contact angles could not be determined. 
XPS measurements revealed fluorine intensities of 0.49, 4.07, 
and 7.43 at% for PCLdiUPy with 5, 10, and 25 mol% UPy-Tz, 
respectively. Concomitantly an increase in nitrogen inten-
sities was detected: 4.75 at% for PCLdiUPy, and 5.14, 8.92, 
and 12.9 at% for 5, 10, and 25 mol% UPy-Tz, respectively 
(Figure 1a–c; Figure S10b, Supporting Information). These 
results demonstrate that surfaces of the supramolecular films 
are gradually enriched in both fluorine and nitrogen upon 

addition of higher amount of UPy-Tz. In addition, also angle-
resolved XPS (ARXPS) measurements, with angle increments 
of 15° to a maximum angle of 75°, pleasingly confirmed an 
increase in the fluorine to carbon (F:C) ratio from 0.13 to 0.22 
upon increasing resolving angle. Upon increasing resolving 
angle the relative surface area that is measured is increased, 
while the penetration depth of the X-ray beam decreases, thus 
an increase in F:C ratio indicates fluorine enrichment at the 
surface of the supramolecular material film (Figure S10c,d, 
Supporting Information).

Since the iEDDA cycloaddition postmodification reactions 
are performed in aqueous solution, it was of interest to investi-
gate the surface composition after water annealing. XPS meas-
urements after 48 h of water annealing showed an increase 
in fluorine intensity from 4.36 at% (PCLdiUPy with 5 mol% 
UPy-Tz) up to 9.65 at% (PCLdiUPy with 25 mol% UPy-Tz) as 
well as nitrogen from 4.82 at% for PCLdiUPy to 16.2 at% for 
PCLdiUPy with 25 mol% UPy-Tz (Figure S10b, Supporting 
Information) compared to air dried samples. We hypothesize 
that this enhanced stratification might favor the reaction of the 
TCO-moiety at the surface–water interface. Subsequent inves-
tigation of the drop-cast films using FTIR revealed a gradual 
increase in stretch vibration around 1330 cm−1 upon increasing 
amounts of UPy-Tz incorporation, which is attributed to the 
typical CF bond vibration found in the 1400–1100 cm−1 
region,[51] confirming the presence of UPy-Tz at the surface of 
the material film (Figure 1d). In conclusion, surface analysis 
both on a macroscopic level as well as on the molecular level 
revealed UPy-Tz presence at the material surface and more-
over demonstrated further enrichment after water annealing. 
Additionally, we showed that the UPy-Tz additive is mixed into 
the supramolecular TPE, and that the material properties are 
tunable, i.e., accessibility of UPy-Tz for reaction, based on the 
amount that was mixed in. Therefore, we propose these moie-
ties to be perfectly suitable for selective surface functionaliza-
tion of supramolecular materials.

The presence of the UPy-Tz at the surface of the films 
suggests convenient surface modification using a TCO-
modified molecule as reagent (Scheme 1c). Upon reaction of 
the TCO-iodine with the UPy-Tz the pink color of the tetrazine 
significantly decreases. This corresponds to a decrease in the 
characteristic tetrazine absorption band at 540 nm, after the 
1,2-diazine click product has been formed and N2 is released,[52] 
indicative for the reaction to have occurred and the enhanced 
presence of the UPy-Tz at the material surface (Figure S15, 
Supporting Information). Furthermore, after reaction with 
TCO-iodine, water contact angle measurements revealed 
increased surface hydrophobicity upon incorporation of higher 
amounts of UPy-Tz with angles of 63.4 ± 5.0° for PCLdiUPy 
up to 75.8 ± 1.1° for PCLdiUPy containing 25 mol% UPy-Tz  
(Table S1, Supporting Information).

Importantly, XPS measurements are expected to show an 
increase of an additional iodine peak in line with the increase 
in fluorine peak intensity upon the addition of higher amounts 
of UPy-Tz (Figure 1e–g). The spectrum of the reference sur-
face, i.e., pristine PCLdiUPy, shows an iodine signal of 0.12 at% 
suggesting nonspecific adsorption of the TCO-iodine, which is 
attributed to the hydrophobic nature of the surface (Figure 1f). 
Upon the incorporation of 5 and 10 mol% UPy-Tz, an increase 
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in iodine intensity to 0.34 at% is observed in both cases, indica-
tive for a successful reaction at the surface. The incorporation 
of 25 mol% UPy-Tz shows a further increase to 0.72 at% iodine, 
indicating more TCO-iodine is reacted at this materials surface.

Surface MALDI-ToF MS studies were performed to directly 
confirm the presence of the reaction product (Figure 1h). 
The mass spectrum of the control PCLdiUPy surface without 
TCO-iodine (Figure 1h; black spectrum) does not show any 
signal, which is proposed to result from the matrix solvent 
(acetonitrile) to suppress polymer signals. PCLdiUPy incu-
bated with TCO-iodine (Figure 1h; gray spectrum) shows the 
TCO-iodine mass (m/z 798.02) and a cleaved TCO-iodine 
adduct which corresponds to a fragment from which CO2 is 
released (m/z 624.45). The surface of PCLdiUPy with 10 mol% 
UPy-Tz incorporated that was not incubated with TCO-iodine 
(Figure 1h; blue spectrum) presents a few matrix peaks in the 
TCO region. Additionally, in the UPy-Tz region the UPy-Tz 
mass (m/z 1190.29) and the corresponding salt adducts are vis-
ible. Besides that, a UPy-Tz fragment resulting from cleavage 

of the urea bond next to the UPy-moiety (m/z 1042.59) is pre-
sent as well. The surface of PCLdiUPy with 10 mol% UPy-Tz 
incorporated that was incubated with TCO-iodine (Figure 1h; 
red spectrum) clearly presents the cycloaddition click product 
(m/z 1937.68) with the corresponding salt adducts. Moreover, 
the cycloaddition product where the UPy-moiety is cleaved 
(m/z 1787.52) was observed. Furthermore, two additional peaks 
are present that correspond to the mass of the cycloaddition 
product after release of CO2 from the TCO-iodine (left peaks, 
cleaved UPy, m/z 1122.05; right peaks, intact UPy, m/z 1272.30), 
indicating that all UPy-Tz has reacted. Surface MALDI-ToF MS 
of PCLdiUPy with 5 and 25 mol% UPy-Tz show similar trends 
(Figure S11, Supporting Information). Moreover, the shift of 
the peaks in the UPy-Tz region (Figure 1h) demonstrates the 
efficiency of the surface modification, as no unreacted UPy-Tz 
was observed after the reaction. Accordingly, surface MALDI-
ToF MS measurements revealed indisputable evidence for the 
successful click reaction at the surface of the supramolecular 
material surface.
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Figure 1. Surface analyses of the supramolecular drop-cast films with UPy-Tz additive and subsequent postmodification with TCO-iodine. a) XPS results 
of the different films. Increase in F and N peaks are highlighted. b) XPS zoom of the characteristic F binding energy area for the different films. c) XPS 
zoom of the characteristic N binding energy area for the different films. d) FTIR zoom in of the characteristic C–F vibration stretch for the different 
films. e) XPS overview of the different films after postmodification with TCO-iodine. Increase in F, I, and N peaks is highlighted. f) XPS zoom of the 
characteristic I binding energy area for the different films. g) XPS zoom of the characteristic F binding energy area for the different films. h) Surface 
MALDI-ToF MS analysis of PCLdiUPy (black line), PCLdiUPy incubated with TCO-iodine (gray line), PCLdiUPy with 10 mol% UPy-Tz (blue line), and 
PCLdiUPy with 10 mol% UPy-Tz incubated with TCO-iodine (red line).
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To the best of our knowledge, we for the first time report on 
the spatial characterization of the surface and bulk composition 
of supramolecular spin-coated polymer films, using a series of 
50 subsequent surface analyses and sputter events in negative 
ion mode. Chemical structures of the mass fragments discussed 
here are depicted in Figure S12 in the Supporting Information. 
3D reconstruction convincingly shows a gradual increase in 
fluorine content throughout the material film upon increasing 
amounts of UPy-Tz (Figure 2a–d; mass spectra of the surface are 
depicted in Figure S13 in the Supporting Information). For rela-
tively low amounts of UPy-Tz (i.e., 1 and 5 mol%) the fluorine  

predominantly appears at the surface of the material film, 
whereas at high amounts (i.e., 10 and 25 mol%) the fluorine is 
also distributed throughout the bulk of the material. 3D recon-
struction concomitantly reveals an increase in iodine content at 
the material surface (Figure 2a–d) demonstrating occurrence 
of the reaction at the surface. Distribution profiles of UPy-frag-
ments (m/z 124 and 150, respectively) and monomers of the 
PCL (m/z 113) showed a homogeneous distribution throughout 
the films (Figure 2e–h). Upon detailed total-ion-count analyses 
of the different conditions (1, 5, 10, and 25 mol% UPy-Tz, 
respectively) both at the surface and in the bulk (Figure 2i) we 
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Figure 2. 3D depth profile of supramolecular spin-coated films after postmodification using ToF-SIMS. The films have a thickness of 100–150 nm. 
Relevant mass fragments are depicted in different colors: iodine = purple, fluorine = pink, UPy-fragment m/z 124 = red, UPy-fragment m/z 150 = blue, 
PCL-fragment = yellow, ITO = green. Dimensions of depth profile area are 100 µm × 100 µm. Reconstructions were made after 50 sputter cycles of 
1 min with 20 keV C60

+ sputter beam and subsequent surface analysis of four frames (2.13 min) using a 30 keV Bi3++ beam. Spatial distribution of  
I and F ions, and ITO fragment in films of PCLdiUPy with: a) 1 mol% UPy-Tz, b) 5 mol% UPy-Tz, c) 10 mol% UPy-Tz, and d) 25 mol% UPy-Tz. Spatial 
distribution of two UPy-fragments, PCL-fragment, and ITO fragment in films of PCLdiUPy with: e) 1 mol% UPy-Tz, f) 5 mol% UPy-Tz, g) 10 mol% UPy-
Tz, and h) 25 mol% UPy-Tz. i) Total ion count plot of all masses of interest, analyzed for both the surface and the bulk.
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observed that in all cases total ion counts of both fluorine and 
iodine decreased in bulk as compared to the surface. Addition-
ally, a general trend in the increase of the fluorine and the iodine 
content at the surface upon higher UPy-Tz amounts was meas-
ured, whereas both UPy and PCL ion counts remain constant 
(Figure 2i). Interestingly, principal component analysis (PCA) of 
the surface of PCLdiUPy with 1 and 5 mol% UPy-Tz, respec-
tively, reacted with TCO-iodine showed a correlation between 
fluorine and iodine (+1 principal component), and between the 
UPy-fragments and the PCL-fragments (−1 principal compo-
nent) (Figure S14a–f, Supporting Information).

Pleasingly 3D ToF-SIMS imaging with C60
+ depth profiling 

has provided useful and detailed insight into the chemical 
composition of our materials, both at the surface and in 

bulk. Due to the high depth resolution, this technique holds 
immense promise in a variety of material science develop-
ments, where control and understanding of the polymer 
structures is extremely important for their function. This 
technique now paves the way for high resolution analysis 
of materials in 3D and thereby allows for specific molecular 
design in order to meet material requirements for a variety of 
applications.

Post-modification of our supramolecular material sur-
faces with more complex molecules, such as proteins, dem-
onstrates the generality of our approach. Therefore, we 
investigated the cycloaddition click reaction of enhanced yellow 
fluorescent protein (EYFP) (5) to UPy-Tz by fluorescence 
spectroscopy (Figure S16, Supporting Information). EYFP was 

Figure 3. Decoupling processing and functionalization of electrospun supramolecular polymer materials. a) Cartoon representation of the electrospun 
supramolecular materials consisting of PCLdiUPy as the base polymer and UPy-Tz (pink dots) incorporated to facilitate selective surface reaction, 
b) reacted with the TCO-Cy5 dye, or c) reacted with the TCO-EYFP model protein. d) SEM picture of electrospun fibers of PCLdiUPy with 5 mol% UPy-Tz 
incorporated, diameters 0.6 ± 0.24 µm, and the control electrospun fibers of PCLdiUPy (g), diameters 0.8 ± 0.36 µm, scale bars represent 10 µm. 
e) Confocal image of electrospun fibers of PCLdiUPy with 5 mol% UPy-Tz incorporated and the PCLdiUPy control (h), incubated with 1 mg mL−1 TCO-
Cy5, fibers show a clear red color, scale bar represents 20 µm, inset shows the fluorescence intensity plot. f) Confocal image of electrospun fibers of 
PCLdiUPy with 5 mol% UPy-Tz incorporated and the PCLdiUPy control (i), incubated with 1 mg mL−1 TCO-EYFP, fibers show a clear green color, scale 
bar represents 20 µm, inset shows the fluorescence intensity plot.
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nonspecifically functionalized with TCO-moieties (TCO-EYFP) 
(Figure S7, Supporting Information). Incorporation of 1 and 
5 mol% UPy-Tz showed a 9 times increase in surface fluores-
cence after TCO-EYFP incubation, whereas for both 10 and 
25 mol% UPy-Tz 4 times and 2 times increase, respectively, was 
observed. This moderate increase for larger mol% of UPy-Tz 
can be explained by differences in morphology of the different 
mixtures, i.e., the occurrence of phase separated domains at 
the surface (Figure S8, Supporting Information). It is proposed 
that in these cases tetrazine moieties are less available for reac-
tion. An additional explanation might be that a higher amount 
of protein is reacted on the PCLdiUPy with 10 and 25 mol% 
UPy-Tz surfaces, thereby inducing quenching of the fluoro-
phores. Surfaces incubated with nonfunctionalized EYFP did 
not show any fluorescence indicating the EYFP is washed off. 
In conclusion, these protein conjugation experiments show 
the versatility of our strategy toward more complex surface 
modifications.

Electrospun meshes of PCLdiUPy with 5 mol% UPy-Tz 
were prepared (Figure 3a), and PCLdiUPy as control. After 
electrospinning the materials were incubated with either 
a TCO-conjugated Cy5 dye (4) (Figure 3b; Figure S5, Sup-
porting Information) or a TCO-EYFP protein (Figure 3c). 
Scanning electron microscopy images show fiber formation for 
both the PCLdiUPy with 5 mol% UPy-Tz (Figure 3d) and the 
PCLdiUPy (Figure 3g) with fiber diameters of 0.6 ± 0.24 and 
0.8 ± 0.36 µm, respectively. Functionalization with the TCO-Cy5 
dye showed clear red appearance of the fibers (Figure 3e) for 
the PCLdiUPy with 5 mol% UPy-Tz materials whereas the 
PCLdiUPy (Figure 3h) materials did not show any fluorescence. 
A similar trend was observed after incubation with the TCO-
EYFP, the PCLdiUPy with 5 mol% UPy-Tz (Figure 3f) showed 
green fiber morphology while the PCLdiUPy materials did not 
yield any fluorescence (Figure 3i). Moreover, higher magni-
fication images (Figure S17, Supporting Information) clearly 
showed enhanced fluorescence at the surface of the electro-
spun fibers, indicative for the reaction to have occurred at the 
surface. This approach shows decoupling of the material pro-
cessing conditions and subsequent material functionalization 
via a postmodification approach.

Here we show that selective modification reactions can be 
performed on additives that are supramolecularly incorporated 
into supramolecular materials. Careful design and synthesis of 
the additive facilitates control on the assembly process within 
the material and allows for selective surface postmodification 
in aqueous environment. Importantly, in this way processing 
of the material, that regularly requires harsh processing con-
ditions (i.e., the use of organic solvents and/or high tempera-
tures), and functionalization can be decoupled. Along these 
lines this approach endorses various material preparation 
methods (i.e., 3D-printing, melt spinning, electrospinning), 
whereby bulk material properties can easily be tuned and 
yet the material surfaces can be functionalized via covalent 
postmodification. Here we have shown the feasibility of this 
approach by decoupling of material processing by electrospin-
ning and postmodification of the supramolecular additive via 
selective orthogonal surface reactions. In conjunction with 
advanced ToF-SIMS depth profiling of bulk and surface we are 
now able to reveal the distribution of additive and reactant.

At a supramolecular chemistry level these results allow 
for further exploration of these selective reactions on inher-
ently more dynamic systems, such as aggregates in solution 
and supramolecular hydrogels, yielding complex assemblies 
with various functionalities. This postmodification strategy of 
supramolecular systems might accommodate for better con-
trol on the assembled structure, when specific functionality 
is introduced after assembly. Additionally, the accurate depth 
resolution of ToF-SIMS is proposed to aid in elucidating the 
complex structures of such hierarchical assemblies.

Finally, this bio-orthogonal functionalization and characteri-
zation strategy holds great promise in the field of regenerative 
medicine, in which design and detailed analysis of bioactive, 
functional biomaterials is important for the ultimate interac-
tion with cells and tissues, and the essential performance. As 
a result of the bio-orthogonal nature, the supramolecular ther-
moplastic elastomeric materials might as well be suitable for in 
vivo functionalization.

Supporting Information
Supporting Information is available from the Wiley Online Library or 
from the author.
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