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Animal model of transient middle cerebral artery occlusion (tMCAO)

Focal cerebral ischemia was induced by intraluminal occlusion of the right middle cerebral

artery (MCA) for 120 min. The rats were anesthetized by injecting 10% chloral hydrate

intraperitoneally at a dose of 0.3 mL/100 g under spontaneous breathing conditions. The

monofilament was inserted into the internal carotid artery through the external carotid artery

until it reached the MCA, at approximately 18 mm, causing cerebral ischemia. The thread

was maintained intravascular for 2 h before permitting perfusion. In the sham group, MCA

was not occluded, but the right common carotid arteries were peeled. Notably, model animals

were kept alone until they were awake.

Evaluation of neurological deficit

Zea-Longa

Briefly, a score of 0 indicated no visible neurological deficits. Score 1 indicated mild

neurological disorders, such as dysfunction in stretching contralateral forelimb and forepaw;

score 2 indicated that animals showed circling behavior while walking; score 3 was assigned

to animals that fell to the opposite side of cerebral ischemia while walking; score 4 was

assigned to animals with a walking disorder accompanied by altered levels of consciousness,

and score 5 indicated death.

Forelimb placement test induced by tentacles

This experiment was used to evaluate the self-sensory ability and sensorimotor function in

animals. In brief, after tentacle stimulation, healthy rats quickly put their ipsilateral forelimb

on the corner edge of a table, whereas the rats with cerebral ischemia could not complete this

behavior because cerebral ischemia affected the contralateral forelimb response. The animals

correctly placing the forelimb on the corner edge of the table scored 1 point. The number for

which each rat correctly placed its left forelimb during ten experiments was recorded.

Foot fault test

Sensorimotor coordination of the forelimbs was assessed by the foot fault test. Rats were

placed in an elevated stainless steel standard cage and allowed to explore the frame for 1 min

and were given three trials. When the animals placed the forelimb incorrectly on the frame,

and the forepaw fell through or slipped between the wires, it was counted as a fault. The

percentage of foot faults of the left forepaw with respect to the total fault steps was calculated.

In vivo toxicity assessment
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We further evaluated the biocompatibility of the nanoparticles in vivo by using healthy

C57BL mice (n=12) with an average weight of 30 g. Mice were divided into three groups;

one group was injected with saline, and the two other groups were injected with NPs and

Gd3+@NPs respectively at a dose of 10 mg/Kg once via the tail vein. Then the mice were

weighed daily and observed for mental and behavioral status for 7 days. On day 7, major

organs were extracted and fixed in paraformaldehyde for HE staining to observe histological

changes between the three groups.
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Figure. S1 Preparation and characterization of mPEG-b-P(DPA-co-HEMA)-Ce6. (A)

Synthetic route of mPEG-b-P(DPA-co-HEMA)-Ce6. (B, C, D) 1H-NMR spectra of mPEG-

CDTPA, mPEG-b-P(DPA-co-HEMA) and mPEG-b-P(DPA-co-HEMA)-Ce6.
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Figure. S2 The properties of MR and NIF imaging of multifunctional nanoparticles that

can be controlled with acidic stimuli: (A) The T1 mapping images at different Gd3+

concentrations (mM) at pH 6.0 and pH 7.4. (B) The T1 mapping images at different pH

values (0.5 mg/mL). (C) Fluorescence property of different concentrations of nanoparticles

at pH 6.0.

Figure. S3 T1-weighted MR properties of the Gd-DTPA at different Gd3+ concentrations

(mM) (Magnevist, contrast agent commonly used in clinical practice). (A) T1-weighted MR

images of the Magnevist. (B) Plots of 1/T1 as a function of Gd3+ concentration.
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Figure. S4 CLSM images of the brain tissue sections showed that nanoparticles were

efficiently internalized by neuronal cells (NEUN: neuronal staining (green); Ce6:

nanoparticles (red); scale bar = 20 µm).

Figure. S5 The biocompatibility of nanoparticles in vivo. (A) The body weight change of the

mice was measured daily. (B) H&E staining of the sections of major tissues (scale bar = 200

µm).
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Table S1. Comparison of the r1 values of MRI positive contrast agents used in clinical

practice

Short Name Generic name r1 (mM-1s-1) references

Gd-DOTA Gadoterate meglumine 2.72-4.2 2, 3, 4, 5

Gd-HP-DO3A Gadoteridol 2.61-4.4 1, 2, 3, 4, 5

Gd-DTPA Gadopentate dimeglumine 3.1-5.1 3, 4, 6, 7, 8

Gd-DTPA-BMEA Gadoversetamide 3.6-5.2 2, 3, 4

Gd-DTPA-BMA Gadodiamide 3.2-4.1 1, 2, 4

Gd-BOPTA Gadobenate dimeglumine 4.0-5.0 2, 3, 4

Gd-EOB-DTPA Gadoxetic acid 4.3-6.3 2, 3, 4

Ms-325 Gadofosveset trisodium 5.2-6.9 2, 3

Gd-DO3A-butrol Gadobutrol 3.83-5.3 2, 3, 4, 5

Gd3+@NPs (this

study)

11.01±1.03
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