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A. Raw data for Table 1 and Table 2. 

 

Table S1. Data of PLA-b-PEG-b-PLA Synthesis (table 1)a 

 
 

Entry Macroinitiator 
Lactide 

(equiv) 

Product 

(targeted) 

Conv 

(%)b 

Mn 

(kg/mol)c 
Mw/Mn

 c Condition 

1-1 

PEO1000 

14 PLA1000-PEO1000-PLA1000 
93 2.78 1.25 

7 mm ball x 3 ea 
1-2 99 3.32 1.18 

2-1 
28 PLA2000-PEO1000-PLA2000 

99 4.64 1.30 
7 mm ball x 3 ea 

2-2 >99 4.59 1.28 

3-1 
42 PLA3000-PEO1000-PLA3000 

97 6.76 1.29 
7 mm ball x 3 ea 

3-2 98 6.90 1.40 

4-1 

PEO6000 

42 PLA3000-PEO6000-PLA3000 
>99 14.5 1.22 

12 mm ball x 1 ea, THF 20 μL 
4-2 >99 14.7 1.18 

5-1 
83 PLA6000-PEO6000-PLA6000 

>99 17.7 1.33 
12 mm ball x 1 ea 

5-2 >99 18.1 1.33 

6-1 
125 PLA9000-PEO6000-PLA9000 

>99 21.2 1.48 
12 mm ball x 1 ea 

6-2 >99 21.1 1.46 

7-1 
167 PLA12000-PEO6000-PLA12000 

>99 20.1 1.67 
12 mm ball x 1 ea 

7-2 >99 19.7 1.64 

8-1 
167 PLA12000-PEO6000-PLA12000 

>99 25.4 1.47 
12 mm ball x 1 ea, THF 20 μL 

8-2 >99 26.0 1.47 

9-1 

PEO20000 

69 PLA5000-PEO20000-PLA5000 
>99 20.8 1.13 

12 mm ball x 1 ea 
9-2 >99 20.4 1.13 

10-1 
139 

PLA10000-PEO20000-

PLA10000 

>99 24.5 1.18 
12mm ball x 1 ea 

10-2 >99 23.3 1.23 

11-1 
278 

PLA20000-PEO20000-

PLA20000 

>99 32.0 1.23 12mm ball x 1 ea 

 Toluene 20 μL  11-2 >99 29.4 1.21 

a. Polymerization conditions: D-lactide (100 mg), DBU (1.0 uL), and PEO in a 25 mL stainless-steel jar with stainless-steel 

balls; b. Determined by 1H-NMR spectroscopy; c. Determined by GPC calibrated with polystyrene standards in tetrahydrofuran 

(THF) at 40 oC. 
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Table S2. Data of PLA block copolymer from various macroinitiators (table 2)a 

 
 

Entry Macroinitiator 
Lactide 
(equiv) 

Product 
(targeted) 

Conv 
(%)b 

Mn 
(kg/mol)c 

Mw/Mn
 c Condition 

1-1 
HO-PDL-OH 56 PLA4000-PDL4600-PLA4000 

98 10.8 1.53 
7 mm ball x 3 ea, THF 20 μL 

1-2 85 9.04 1.50 

2-1 
HO-PDL-OH 56 PLA4000-PDL4400-PLA4000 

92 11.3 1.41 
7 mm ball x 3 ea 

2-2 84 10.1 1.41 

3-1 
PCL-OH 56 PCL4800-PLA4000 

95 12.1 1.21 
7 mm ball x 3 ea, THF 20 μL 

3-2 83 10.5 1.20 

4-1 

PTHF 

28 PLA2000-PTHF2900-PLA2000 
89 8.81 1.53 

7 mm ball x 3 ea 
4-2 98 8.97 1.57 

5-1 
56 PLA4000-PTHF2900-PLA4000 

74 13.0 1.23 
7 mm ball x 3 ea 

5-2 92 13.4 1.35 

a. Polymerization conditions: D-lactide (100 mg), DBU (1.0 uL), and macroinitiator in a 25 mL stainless-steel jar with 
stainless-steel balls; b. Determined by 1H-NMR spectroscopy; c. Determined by GPC calibrated with polystyrene standards in 

tetrahydrofuran (THF) at 40 oC.  
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B. LAG effect experiments for PLA20000-PEO20000-PLA20000 synthesis 

Table S3. LAG effect tests on chain degradation protection. 

 

Entry LAG (equiv) Conv (%)c 
Mn 

(kg/mol)d 
Mw/Mn

 d 

1-1 
Toluene 20 uL 

>99 32.0 1.23 

1-2 >99 29.4 1.21 

2-1 
THF 20 uL 

>99 24.7 1.23 

2-2 >99 25.0 1.21 

3-1 
DME 20 uL 

>99 25.3 1.20 

3-2 >99 24.4 1.25 

a. Polymerization conditions: D-lactide (100 mg), DBU (1.0 uL), and PEO in a 25 mL stainless-steel jar with stainless-steel 

balls; b. Determined by 1H-NMR spectroscopy; c. Determined by GPC calibrated with poly-styrene standards in 

tetrahydrofuran (THF) at 40 oC.  
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C. LAG effect experiments for PEO6000 initiator reactions. 

Figure S1. GPC spectra of liquid-additive effect tests on PEO6000 initiated lactide polymerization. 
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D. Different Scanning Calorimeter Analysis of PLA10000-PEO20000-PLA10000 (Table 1, 

entry 10). 

Figure S2. DSC spectra of liquid-additive effect tests on PEO20000 initiated lactide polymerization. 
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E. PEO recovery experiment after the degradation of PLA10000-PEO20000-PLA10000 

(entry 10) 

In a 4 mL vial, 1 M NaOH solution (MeOH, 0.2 mL) was added to the solution of PLA10000-

PEO20000-PLA10000 (Table 1, entry 10) (10 mg) in THF (1 mL). The resulting solution was placed 

on 40 oC heating block. After 1 h, the complete degradation of PLA was confirmed by 1H-NMR and 

an aliquot was taken for GPC analysis of the resulting PEO (Figure S3, top). The authentic PEO was 

dissolved in the mixture of THF (1 mL) and 1 M NaOH (MeOH, 0.2 mL), then an aliquot was subjected 

to GPC analysis (Figure S3, bottom). 

 

Figure S3. GPC spectra of the recovered PEO20000 after PLA10000-PEO20000-PLA10000 

degradation (red) and the authentic PEO20000 (green). 
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F. Reactor temperature measurement after the reaction. 

The temperature of the reaction was measured after immediate opening of the vessel by visual IR 

thermometer. The highest temperature 43.5 oC was recorded at the milling ball location. 

 

Figure S4. Visual IR thermometer images of the reaction vessel after the reaction. 
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G. GPC and NMR Spectra of table 1 and table 2 

Table 1, entry 1-1 
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Table 1 entry 1-2 

 



S11 

 

Table 1 entry 2-1 
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Table 1 entry 2-2 
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Table 1 entry 3-1 
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Table 1 entry 3-2 
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Table 1 entry 4-1 
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Table 1 entry 4-2 
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Table 1 entry 5-1 
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Table 1 entry 5-2 
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Table 1 entry 6-1 
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Table 1 entry 6-2 
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Table 1 entry 7-1 
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Table 1 entry 7-2 

 

Table 1 entry 8-1 
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Table 1 entry 8-2 
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Table 1 entry 9-1 
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Table 1 entry 9-2 
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Table 1 entry 10-1 
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Table 1 entry 10-2 
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Table 1 entry 11-1 
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Table 1 entry 11-2 
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Table 2 entry 1-1 
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Table 2 entry 1-2 
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Table 2 entry 2-1 
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Table 2 entry 2-2 
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Table 2 entry 3-1 
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Table 2 entry 3-2 
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Table 2 entry 4-1 
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Table 2 entry 4-2 
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Table 2 entry 5-1 
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Table 2 entry 5-2 

 


