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Table S1. Reports on MOFs with UCL.
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Figure S1. Pie chart of reports on MOFs with up-conversion luminescence.
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Table S2. Homogenous materials integrating with UCL/MRI.

UCL, MRI

Structure of materials Application Ref

Gd,05:Yb*/Ln* UCNs UCL, MRI 1-3
Gd,05: Yb*/Er3* UCL, MRI, CT 4
Gd,O; hollow spheres Drug delivery, 5

UCL, MRI

GdPO4:Yb,Er UCL, MRI 6
NaY,GdysYbo 18Erg.02F4 UCL, MRI, PET 7
BaGdFs:Yb/Er UCL, MRI, CT 8

NaGdF,: Yb3*, Ln3* UCL, MRI 9-13
NaLuF,:Yb¥*, Tm3*, Gd3* UCL, MRI 14
Gd3*-Zn, 94Ga, 96Ge,00:Cr3t,Pr3* UCL, MRI 15
Dy,05:Tb** UCL, MRI 16
Gd,Mo30: Er3*/Yb3* UCL, MRI 17
NaYbF,: Tm3"/Gd3* UCL, MRI 18
BaYbFs:Gd/Er UCL, MRI, CT 19
Ba,GdF,:Yb3*, Er3* UCL, MRI 20
NaYF,: Yb3, Br3*/Gd3* UCL, MRI, CT 21
S-Caz(POy)y: Gd®*, Dy3*, Yb3* UCL, MR, CT 22
Mn?* doped NaLuF,:Yb/Er UCL, MRI, CT 23

(Gd¥*, Tm*)(BTC)+(H,0)-DMF Drug delivery, This work
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Figure S2. Pie chart of reports on multifunctional materials integrating with UCL/MRI.
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Table S3. Applications of Gd-MOFs and Tm-MOFs.
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Figure S3. Pie chart of reports on application of Gd-MOFs and Tm-MOFs.
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Table S4. Selected bond lengths [A] and angles [°] for RE(BTC)+(H,0)*DMF.

RE(1)-O(3)#1 2317(3)
RE(1)-O(3)#2 2317(3)
RE(1)-0(1) 2.323(4)
RE(1)-O(1)#3 2.323(4)
RE(1)-O(2)#4 2.335(4)
RE(1)-O(2)#5 2.335(4)
RE(1)-0(4) 2.438(6)
O(2)-RE(1)#6 2.335(4)
O(3)-RE(1)#7 2.318(3)
O(3)#1-RE(1)-O(3)#2 138.74(19)
O(3)#1-RE(1)-0(1) 146.05(13)
O(3)#2-RE(1)-0(1) 74.92(13)
O(3)#1-RE(1)-O(1)#3 74.92(13)
O(3)#2-RE(1)-O(1)#3 146.05(13)
O(1)-RE(1)-O(1)#3 72.20(18)
O(3)#1-RE(1)-O(2)#4 90.07(15)
O(3)#2-RE(1)-O(2)#4 84.15(14)
O(1)-RE(1)-O(2)#4 89.66(16)
O(1)#3-RE(1)-O(2)#4 103.70(15)
O(3)#1-RE(1)-O(2)#5 84.15(14)
O(3)#2-RE(1)-O(2)#5 90.07(15)
O(1)-RE(1)-OQ2)#5 103.70(15)
O(1)#3-RE(1)-O(2)#5 89.66(16)
O(2)#4-RE(1)-OQ2)#5 163.6(2)
O(3)#1-RE(1)-O(4) 69.37(10)
O(3)#2-RE(1)-0(4) 69.37(10)

O(1)-RE(1)-0(4) 143.90(9)



O(1)#3-RE(1)-0(4) 143.90(9)

O(2)#4-RE(1)-0(4) 81.79(11)
O(2)#5-RE(1)-0(4) 81.79(11)
C(5)-O(1)-RE(1) 175.03)
C(5)-0(2)-RE(1)#6 123.4(3)
C(6)-O(3)-RE(1)#7 149.2(3)

RE(1)-O(4)-H(4A) 109.3

Symmetry transformations used to generate equivalent atoms:
#1 x,y-1,z #2 y,x-1,-z+5/4 #3 y+1,x-1,-z+5/4 #4 -y+1,x-1,z-1/4  #5 x,-y,-z+3/2

#6 y+1,-x+1,z+1/4  #7 x,y+1,z
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Figure S5. The dynamic light scattering (DLS) of Gd/Tm-MOFs, Gd/Tm-MOFs@mSiO,,
respectively. The DLS suggests that the average width of Gd/Tm-MOFs was 450 nm and the
width of Gd/Tm-MOFs@mSiO, was around 530 nm approximately. It demonstrates that the

thickness of mesoporous SiO; shell was about 40 nm.
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MOFs@mSiO,-FA is 22.48 m?/g and 43.71 m?%/g respectively.



Table SS. List of composites based on the mesoporous silica for DOX delivery.

DOX release percent (%) Ui
Materials difference | Ref
Simulation pH of Simulation pH of
normal cells cancer cells (%)

Fe;0,@GO@mSiO, 96 100 4 1

MSN-PEG 37 45 8 2

ICG/MSN@p(NIPAM-co-MA) 33 44.9 11.9 3

MSN 5 20 15 4

Pd@Ag@sSiO,@mSiO, 7.2 26 18.8 5

MSN-NH, 45 69 24 6

MSN@PEM 9 34.25 25.25 7

MSN@PDA-PEG 35.5 65.5 30 8

HMSNs 3.5 37.5 34 9
sericin-coated MSNs 16.4 53.9 37.5 10
MSN@Gelatin 4 44 40 11
GQD-MSNs 7.4 48.6 41.2 12
PB@mSiO,-PEG 3.1 46.6 43.5 13

a-CD@PEG-g-
chitosan/Fefi;@Gg@SiOz » % - ke
Ag-MSNs 5 50 45 15
MnFe,04@HMSN@YbL

(TT2)4@@?)OX@0%TS 33.4 81.4 48 16
HPSN-Salphdc-FA 10 60 50 17
PDEAEMA-HMSNSs 12 64 52 18
MSNs-NH-N=C-HA 10.12 65.62 55.5 19
MSN-PAA 10 70 60 4
MSN-PMAgy 25 88 63 20
PAH/PSS-MSNTs 25 90 65 21
PAH-cit/APTES-MSNs 20 88 68 22




MSN@PSA-PEG-FA 5.8 78.4 72.6 23

CPT@MSN-hyd 15 90 75 24
This
Gd/Tm-MOF@SiO,-FA 12 64 52
work

30,4130,
S -6l

ANy e
2% |'r"-';“.| ¥

Figure S8. Pie chart of distribution DOX release percent.
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Table S6. List of Gd** as excellent T;-MRI contrast agents.

Materials r; value (mMes ) Ref
P-NaYF4:Yb,Gd, Tm 0.853 1
Gd-PEI 2.1 2
Gd-DOTA 3 3
Gadolinium (Gd)-based bacteria 4.1 4
NaGdF4:Yb/Tm@SiO,@TiO, 4.53 5
Gde(terephthalic acid) 4.55 6
Gd-DTPA (widely used in clinic MRI) 5.77 7
gemcitabine-5" -monophosphate/Gd3*-PEG 8.3 8
Gd«(1,4-BDC) 9.86 9
PPy@BSA-Gd 10.203 10
Gd-pDBI 12.33 11
{{Gd(Cmdcp)-(H,0);](NO3)-3H,0}, 13.46 12
GRGDS-NH,+MTX-copolymer-modified 14.45 9
Gd MOF nanoparticles '
[DPP-ZnP-GdDOTA]J 19.94 13
Au core-silica layer/Gd**-Au shell 24 3
PNIPAM-co-PNAOS-co-PFMA modified 33.43 9
Gd-MOF nanoparticles ’
MTX-copolymer-modified Gd MOF
i 38.52 9
nanoparticles
Gd-AuNCs 41.5+2.5 14
Gd**/Dy3*/Yb3* cosubstitutions in j-
48.71 15
Ca3(POy),
PEG-Na,GdWO; 80 16
Gd«(1,2,4-BTC) 83.9 17
[Gds(PT1)4(NO3)s-9H]** 388.5 18
(Gd, Tm)  (BTC)+(H,O)sDMF 225.86 This work




r;=338.5 mM-'ss!
[Gdg(PT1),(NO3)s-9H]**

r;=225.86 mMles’!
This work

;=0 ~ 100 mM-es!
Many researches

Figure S9. Pie chart of reports on Gd3* as T;-MRI contrast agents.
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