Using XPS and PM-IRRAS, it was found that α-MSH was grafted onto the carboxyl terminated PEO backbone with coupling yields of 40.1% and 50.1% respectively. In addition, PM-IRRAS analysis of the carboxyl terminated PEO self-assembled monolayer (EO7-COOH), revealed the crystalline nature of the PEO backbone. From the work of Takahashi et al. [1], its lattice parameters are known (see Fig. S3 for a scheme of the crystal structure of PEO)
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Fig. A. Crystal structure of PEO, courtesy of Takahashi et al.
Knowing the parameters and considering a rectangular lattice as shown in fig. A, we then sought to calculate the number of free-standing carboxyl moieties per mm². Table A, summarizes the values for the lattice parameters as well as the formula to obtain the number of free-standing carboxyl per mm². For ease of use, Takahashi’s number were converted to meters.





[bookmark: _GoBack]Table A. Calculation of the number of free-standing carboxyl moieties per mm²
	Lattice parameter of PEO crystal structurea 
	
	Formula

	a (in meters)
	8.1E-10
	

	b (in meters)
	1.3E-09
	

	β (in degrees)
	125.4
	

	aSinβ (in meters)
	6.6E-10
	

	 A (rectangular Lattice area in m²)
	8.6E-19
	aSinβ*b

	1mm² in m²
	1.0E-06
	

	NCOOH (Nb carboxyl moieties per mm²)b
	4.7E+12
	(1.0E-06/A)*4


aObtained from Takahashi et al.
bThere are 4 free-standing carboxyl moieties per rectangular lattice

Using the coupling yield obtained from XPS and PM-IRRAS and assuming that a 50% yield equates to 1 carboxyl in 2 being functionalized with α-MSH, we can then calculate the surface density of α-MSH. The results are displayed in Table B.
Table B. Calculation of the surface density of α-MSH
	
	PM-IRRAS
	XPS
	Formula

	CY (α-MSH coupling yield in %)
	50.1
	40.1
	

	NMSH (Nb α-MSH per mm²)
	2.3E+12
	1.9E+12
	(NCOOH*CY)/100

	Density α-MSH (pmol/mm²)a
	3.9
	3.1
	(NMSH/NA)*1.0E+12

	Average α-MSH density (pmol/mm²)
	3.5 ± 0.5
	
	


aNA is the Avogadro constant
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Figure 2. Crystal structure of PEO.




