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Supplementary Materials: Surface Functional
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Synthesis and Characterization of Poly(lactic acid)-bock-poly(ethylene glycol) (PLA-b-PEG)
Block Copolymers

PLA-b-PEG block copolymers were synthesized by ring opening polymerization of lactide in
the presence of poly(ethylene glycol) methyl ether (MeOPEG, number average molecular weight
(Mn): 5000 g/mol), using stannous octoate (Sn(Oct)2) as catalyst [1,2]. Polymerization reaction was
performed at 140 °C in a three neck round bottom flak under continuous N2 flow. First, MeOPEG
and Lactide (previously recrystalized from ethyl acetate and dried under vacuum at 40 °C [3]) were
added to the round bottom flask, the temperature was increased to 90 °C and the reaction mixture
was stir under N2 atmosphere until both components were completely melted (1 h). Then, Sn(Oct)2
solution in toluene (50 wt %, being the amount of Sn(Oct)2 5 wt % respect to the total MeOPEG and
lacite) was added to the reaction mixture and the temperature was increased to 140 °C to start the
reaction. After 16 h, polymerization reaction was stopped by cooling it to 50 °C. The reaction
product was dissolved in dichloromethane and precipitated in cold diethyl ether (by adding the
solution dropwise). Finally, the polymer was isolated by vacuum filtration and dried at 40 °C under
vacuum overnight.

Molecular weight and molar mass dispersity of the synthesized copolymers was determined
by Gel Permeation Chromatography (GPC) and Nuclear Magnetic Resonance (NMR). A Waters
Ambient-Temperature GPC equipped with a Waters 410 differential refractive index detector
(Millipore Corporation, Milford, MA, USA) was used. Tetrahydrofuran (THF) was used as mobile
phase with a flow rate of 1 mL/min. Obtained molecular weight values were referred to polystyrene
standards. 'H-NMR experiments were recorded at room temperature with a INOVA 400
spectrometer (Varian Inc., Palo Alto, CA, USA) operating at 400 MHz. CDCls was used as solvent
and tetramethylsilane (TMS) as an internal reference. The Lactide/Ethylen glycol (LA/EG) ratio of
the block copolymer was determined from the integration of '"H-NMR resonances belonging to the
PEG blocks at 3.6 ppm (-O-CH2-CH>- singlet) and to the PLA blocks at 5.2 ppm (-CH quartet),
as previously described in the literature [2—4]. Mnx of the block copolymers was calculated according
to the following equations:

Mn = DPrec x 44 + DPpra x 72 (S1)
DPrec = Mnrec/44 (S2)
DPrra = DPrec x (LA/EG) (S3)

where DPrec and DPrra are the polymerization degree of PEG and PLA chains respectively; and
44 and 72 are the molecular weight of EG and LA units respectively. Figure S1 shows the PLA-b-PEG
block copolymer spectra.
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Figure S1. '"H-NMR spectra of a PLA-b-PEG block copolymer.

Energy-Dispersive X-ray Spectroscopy (EDS)
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Figure S2. (a) PLA polymer structure; (b) PLA-b-PEG block copolymer structure and (c) Biotin molecule.

COOH

As sulfur atom is only presented in biotin molecule, it can be used as indicator of the presence
of biotin in the sample. Figures S3 and 5S4 show the EDS spectra of the PLA/PLA-b-PEG fiber containing
0 and 18 wt % of biotin. No S signal was observed when no biotin was present in the sample.

N

Figure S3. EDS spectra of PLA/PLA-b-PEG fiber containing 18 wt % of biotin.
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Figure S4. EDS spectra of PLA/PLA-b-PEG fiber containing 0 wt % of biotin.

Surface Area and Biotin Molecules per nm?

Surface area (SA) of fibers was calculated according to the following equation:
Ag(cm?)
me(g)

where At is the area of the fiber (cm?); and mis is the fiber mass (g).
At was calculated according to Equation (S5):

SA (/) = x 10~ (S4)

A¢(cm?) = 2mrh (S5)

where r is the fiber radius (cm); and h is the fiber length (cm). Fiber diameter (and therefore radius)
was measured using the SEM images as explained in Section 3.4 of the experimental work. Fiber
length (h) was calculated using Equation (S8):

m=pXxXv (S6)

v = mr’h (S7)
me

ho P (58)
ir

where p is the fiber density (g/cm?3); and v is the volume of the fiber (cm?®). PLA density value
(1.2 g/cm?) was used for calculations.

Therefore, measuring the fiber mat sample mas (mf) and fiber radius (r), surface area of
the fiber mat (SA, area of the fiber mat per gram of the sample) can be calculated using
Equations (54), (S5) and (S8).

Biotin molecules per nm? were calculated using Equation (59):

Biotin molecules ng/gf X Np
nm2 "~ Myp X SA x 1018

(S9)

where ng/ g; is the grams of surface available biotin per fiber gram calculated by colorimetric assay;
My, is the molar mass of biotin (244.3 g/mol); SA is the surface area (m?/g) calculated from section
3.5 of experimental work; and Na is the Avogadro’s constant (6.022 x 102 molecule/mol); 108 is the
conversion number to change the units of the fiber area from m? to nm?.
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