=z
pharmaceutics ml\l)ﬁ

Supplementary Material

A Physiologically Based Pharmacokinetic Model for In Vivo
Alpha Particle Generators Targeting Neuroendocrine Tumors
in Mice

Nouran R. R. Zaid 2*, Peter Kletting ?, Gordon Winter 3, Vikas Prasad 3, Ambros J. Beer 3 and Gerhard Glatting 1?

1 Medical Radiation Physics, Department of Nuclear Medicine, Ulm University, 89081 Ulm, Germany;
peter kletting@uniklinik-ulm.de (P.K.); gerhard.glatting@uniklinik-ulm.de (G.G.)
2 Biophysics and Medical Imaging Program, Department of Biomedical Sciences, Faculty of Medicine and
Health Sciences, An-Najah National University, Nablus, Palestine
3 Department of Nuclear Medicine, Ulm University, 89081 Ulm, Germany; gordon.winter@uni-ulm.de (G.W.);
vikas.prasad @uniklinik-ulm.de (V.P.); ambros.beer@uniklinik-ulm.de (A.].B.)
Correspondence: nouran.zaid@uni-ulm.de

Supplement A: Model equations and parameters

Supplement B: Biokinetic data for fitting

Supplement C: Therapeutic ratios of all tissues using 22Pb-SSTA-PBPK model

Supplement D: Sensitivity analyses

Supplement E: Evaluation of the predictive performance of the 22Pb-SSTA-PBPK
model

Supplement A: Model equations and parameters

PBPK model equations

The following differential equations describe the pharmacokinetics of 2?Pb-labeled
and 2’Bi-labeled somatostatin analogs, that is, 22Pb-SSTA and 22Bi-SSTA. Also, the phar-
macokinetics of free nuclides, namely 22Bi, 28T1 and 2®Pb was described in SSTR2-express-
ing tissue i, which include tumor, pancreas, spleen, liver, adrenal and gastrointestinal
tract, of 22Pb-SSTA-PBPK model. The vascular and interstitial compartments of non-
SSTR2-expressing tissues have similar differential equations as those of SSTR2-expressing
tissues. All model parameters are defined in Table S1.

Differential equations for the in vivo alpha particle generator in the vascular compart-
ment of SSTR2-expressing tissues except lung and kidneys:

212 .

A Pb-SSTA)y i _ po. ((212Pb—SSTA) Art (212Pb—SSTA)v, l-) +PS;p- <(212Pb—SSTA)l-ntersli_ (212Pb—SSTA)U, l-)
dt Vart Vv' i Vinters’ i Vv' i

~dphy(*12Pb) - (*12Pb-SSTA),, ;

4))

212p; _ . . . .
d( BldiSTA)v’l i ((leBz-SSTA) are _ (P12BiSSTA), i> +PSip- <(21231—SSTA)inteT5,i _ (%12BissTa), l-)
Vart Vv' i ’ Vinters' i Vv’ i

~Aphy(*12Bi) - (F12BiSSTAYy i+ Appy gr(212PD) - (P12Pb-SSTA), ¢

()
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212p:y . . . . .
M,L =Fi- ((leBl)ATt _ (21231)17' l) + PS lf . ((leBl)interS‘i _ (21231)17' l) + (21ZBl-HWPP-dLSS)

dt Vart Vv, i Vinters, i Vv, i

- (212BiHWPP),, ; — (212Bi-HWPP-ass) - (212Bi),, ; + (212Bi-RBC-diss) - (?12Bi-RBC),, ;

— (®12Bi-RBC-ass) - (*12Bi)y, ; — Aphy(P12Bi)- (P12Bi)y ; + Aphy ex(?12Pb) - (212Pb-SSTA),, ;

(3)
d(212piHwPP),, ; 212p;. 212p;. .
( o Jvi _ ;- (( Bi-HWPP) gy (*12Bi-HWPP), l) + (212BiHWPP-ass) - (212By),, ;
Vart Vv’i ’
—(212Bi-HWPP-diss) - (*12Bi-HWPP),, ; — Appy, (?12Bi) - (P12Bi-HWPP),, ;
@
d(212BiRBC),, ; 212p;. 212p;. .
A "BERBC)y — vi_ F;- <( BiRBC) e _ (“7“BERBC)y l) + (212Bi-RBC-ass) - (212Bi),, ; — (212Bi-RBC-diss)
Vart Vv’i ’
: (212Bi-RBC)U'i — Aphy(212Bi) - (leBi-RBC)v’i
(5)

208 .
A My i _ ((208Tz>m _ (208, i> +PS (f- ((ZOBTI)mters,i _ (0%, i> .
dt Vart Vv’ i ’ Vinters' i Vv' i

Aphy o(P12Bi)-1(12Bi-SSTA), ; + (P12Bi)y,  + P12Bi-HWPP),, ; + (P12Bi-RBC)y, ] — Appy(P08TY) - (208T1),,

(6)
d(2%8pp),, ; 2125, 1(2125; 2125, 2125, 212p,;
Sl = Ay (P12 1P 2BiSSTAY, + (P12Bi),, ; + C12BLHWPP), + (P12Bi-RBC), |
+aphy (208T1) - (2O8T1),,
(7)

Differential equations for the in vivo alpha particle generator in the vascular compartment of lung:

212
d( Pb‘SSTA)v' Lun _ Flun <(212Pb—SSTA)Vem _ (212Pb—SSTA)U' Lun) +
dt Vein Vv Lun
(CL2Pb-SSTA)inters Lun _ (A12Pb-SSTA)y Lun

Vinters’ Lun Vv’ Lun

PSLun, P+ ( ) = Aphy(*12Pb) - B12Pb-SSTA)y L

(8)

212p; , . . .
d(“"“BiSSTA)y Lun _ Flun- ((leBL—SSTA)VeL-n ~ (leBL—SSTA)v’ Lun) +PSyyn p- ((leBL—SSTA)intersl Lun (21231-55TA)1,, Lun)
dt VVein Vv’ Lun ’
~Aphy(®12Bi) - (leBi—SSTA)v, Lun * Aphy, gr(212Pb) - (212Pb—SSTA)U' Lun

Vinters' Lun Vv' Lun

)
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212p; . . . .
B tun _ <(2125’1)Vein _ 20, Lun) +PSpun £ ((mBz)mtm Lun _ C%BDy Lun)
dt Vvein Vv‘ Lun ’

+ (C12BiHWPP-diss) - (P12Bi-HWPP), 14y — (B12Bi-HWPP-ass) - (212Bi)y, [yn

Vinters_ Lun Vv' Lun

+ (212Bi-RBC-diss) - (212Bi-RBC)y, [yn — (P12Bi-RBC-ass) - (212Bi)y, [yn

— Aphy(?12Bi) - (21231')1,' Lun *+ Aphy ex(?12Pb) - (212Pb—SSTA)v' Lun
(10)

212p; i j
d( Bi HWPP)V Lun = Flyun - <(leBl'HWPP)Vein B (21231-HWPP)1;, Lun

" ) + (12 HWPP-ass) - (P12Bi), [y
Vvein Vv, Lun |

— (P12Bi-HWPP-diss) - C12Bi-HWPP)y [y — Aphy(P12B0) - (P12Bi-HWPP), [4p

(11
d(?12BiRBC) 2125 _ (212p; , _
g v Lun _ FL”ﬂ_(( Bi-RBC)yein (““Bi-RBC),, Lun) + (212Bi RBC-ass) - (C12Bi)y [yn
Vyein Vv‘i ’
—(212Bi-RBC-diss) - (P12Bi-RBC)y [yn — Aphy(212Bi) - (P12Bi-RBC)y
(12)

208
W’M =FLun- <(208Tl)vein - %1, Lun> + PSLun f - <(208Tl)inters Lun _ (%87, Lun> +
t - , ,

Vein Vv’ Lun Vinters' Lun Vv’ Lun

Aphy o(*12Bi) - [(P12Bi-SSTA)y [yn + (P12Bi)y [yn + CY2Bi-HWPP), [y + (P12Bi-RBC)y, ]

_/lphy(ZOSTl) . (ZOSTI)U Lun

(13)
d(208Pb) m ' . ' ) )
= Aphy,B(ZQBl). [(leBL—SSTA)U' Lun + (21231)17' Lun + (leBl—HWPP)U' Lun + (leBl—RBC)U‘LW]
+ Aphy(PO8T0) - (208TD),,
phy ,
(14)

Differential equations for the in vivo alpha particle generator in the interstitial compart-

ment of SSTR2-expressing tissues:

d(212Pb-S~ZTA)inters_i _PS i p- ((212Pb-SSTA)U i CL2PbSSTA) imrers i
t ) V., : 7 i
v

’

) +2,.- C12Pb-SSTA)engo i
Vinters‘ i ’

k .
+iof f - C12Pb-SSTA) pound | — 72— o R - (P12pp-SSTA) inters i
’ mmtersi ’
- Aphy(znpb) ’ (212Pb'55TA)inters‘i
(15)
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dCC12BiSSTA) inters i ps . o (CI2BiSSTA), i (P12BiSSTA)inters i
dt — = ,lP ( - 7
VU’ i Vinters, i

) +A - (C12Bi-SSTA) ongo ¢

. k . .
+koff + (*12BiSSTA)pound i =~ 22—+ Ri - (*12BiSSTA) mers i

Vinters i
,

h lphy_ gr(212Pb) : (lepb‘SSTA)inters,i
(16)
d(?12pi); ; 212p5 . (2125 . .
% =PS if. (( VB Dvi ( VB Dinters. l) — Aphy(P12Bi) - P12Bi)inters ¢
vi inters i ’
+ Aphy' ex(212Pb)~[(212Pb‘55TA)inters‘L' + (212Pb'55TA)bound‘ il
17)
dCO8TD inters i 0871, i COBTD)inters i 212p4 1(212p;
’ Vv, i Vinters, i ’ ’
+ (2123i)inters’i +
(18)
d(8Pb)inters i . . . .
TmterS’L = Ath,ﬁ(leBl) : [(leBl'SSTA)inters'i + (leBl)inters’ it (ZIZBL'SSTA)bound’ il
+Aphy(208Tl)-(208Tl)inters i
(19)

Differential equations for the in vivo alpha particle generator for the radiolabeled SSTA-

SSTR2 complexes on cell surfaces of SSTR2-expressing tissues:

d(212pp-SSTA) pound i
dt

k
= —koff " (212pp-SSTA) pound i+%.m - (212Pp SSTA) npers i
’ mters’L ,

A
intern

. (lepb_SSTA)bound i— Aphy(z:lsz) . (lepb_SSA)bound i

(20)

d(P12Bi-SSTA) pound i
dt

kOTL

= —koff - (P12BISSTA) pound i + ‘Ri - (P12BiSSTA)ingers i

Vinters i
,

~ Aern* CY2BESSTA) pound i+ Aphy gr(212Pb) - (PL2Pb-SSTA) poynd i

intern

~Aphy(*12Bi) - C12BiSSTA) pound i

(21)
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Differential equations for the in vivo alpha particle generator in the endosomal compartment of
SSTR2-expressing tissues:

d(212pp-ssTA) ;
dt endo 1 = }\intern ’ (212Pb'SSTA)b0und i~ }\rec : (212Pb_SSTA)€TLdO [ )\sort : (212Pb_SSTA)endO i

— Aphy(212Pb) - (P12Pb-SSTA) gngy i

(22)
d(12Bi-SSTA) ondo i . ;
dt ¢ = intern (21ZBl'SSTA)b0und‘ i~ }\rec ’ (leBl_SSTA)endO,l
—Aort* (leBi‘SSTA)endo,i + Aphy‘ gr(212Pb) ) (212Pb‘SSA)endo‘i
~Aphy(*12Bi) - (12BiSSTA)endo ¢
(23)
d(2B)endo i : ; '
—ar " tw- (21231)inters'i - lphy(anl) : (21231)end0'i
+Aphy ex(*12Pb) - (C12Pb-SSTA)engo i
(24)
d(ZOBTl) . ] ) .
———— 0L oy oP12B0) - [(P12BiSST A endo i + (Z12BDends i
~AphyZO8TD) - CO®8TDgngy |
(25)
d(298Pb) oo i . . -
——— L = Ay p(P12Bi) - (P12BiSSTA)endo i + (P12BDendo il
+Aphy(208Tl) ’ (208Tl)end0 i (26)

Differential equations for the in vivo alpha particle generator in the sorting compartment
of SSTR2-expressing tissues:

d(lePb—SSTA)sort i

— =2, (2 12Pb—SSTA)endo'i —a, 12Pb—SSTA)SO,,t'l-

~Aphy(P12Pb) - (P12Pb-SSTA)sory ¢
(27)

d(P12Bi-SSTA) g0t i
dt |

= }‘son' (2123i'55TA)endo'i - }\rel ’ (2123i'55TA)sort’i

~AphyP12Bi) - (P12Bi-SSTA)sore i + Aphy gr(212PD) - (PL2Pb-SSTA) 4ot ¢ (28)
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d(z 123i)sort i

dt = _lphy(ani) ' (leBi)sort’ it Aphy' ex(212Pb) : (lePb'SSTA)sort'i

(29)

dtSOTt 1 _ Aphy, a(ZIZBl) . [(leBl_SSTA)SOTt,i + (leBl)SOTt' i] — Aphy(ZOSTl) . (208Tl)501"t'l.
(30)

d(ZOSPb) ¢ ] ) ]
L = Ay p(PA2B0) - [CL2BiSSTAYsort i+ (P12Bi)sort i1 + AphyPO8TD - 08T 50y ¢

(31)

Differential equations for the in vivo alpha particle generator in the vascular compartment
of kidneys:

d(?12pp-ssTA),

(212pp-sSTA) 4rt  (212Pb-SSTA), K
dt -

Vart Vv, K

FK - ( ) +A - CL2Pb-SSTA) endo K

k
+koff - (P12Pb-SSTA) pound K — - O . RK - (212pp-SSTA),, K
) v K )

’

(212pp-ssTa)y, x
7o £~ dpny(PL2Pb) - (B12Pb-SSTA),

) (32)

—GFR~0p~

d(?12BissTA), g

(P12Bi-sSTA) gt (P12Bi-SSTA), K
de - '

Vare Vv' K

FK - ( ) +2,, - C12BiSSTA) onao K

k
+koff - (F12BiSSTA)pound K =7 RK - (12Bi-SSTA),,
) v K )

’

(212BissTA), K
Vv, K

—GFR -0, +Aphy, gr(212Pb) - (212Pb-SSTA)v' K

— Aphy(212Bi) - (212Bi-ssTA), K
’ (33)

212p; . . 212p;
Mﬁ = FK - ((21231)Art _ (21231)1;'1() ~GFR-0f - ﬂ,ﬁ
de Vart Vy K VV,K

+(212Bi qwPPp-diss) - (212Bi-HWPP)v’ x — (12Bi HWPP-ass) - (212Bi)v’ K
+ (212BiRBC-diss) - (leBi—RBC)U' x — (?12Bi-RBC-ass) - (212131')17' K
~Aphy(®12Bi) - (212131')”' K + Aphy ex(12Pb) - (212Pb—SSTA)U' K+

Aphy. ex(®?12Pb) - (212pp-sSTA) bound K

(34)

d(*12BiHWPP), g _ Py ((leBi—HWPP) are  (CL2BLHWPP),
dt Vart Vv_K
— (212 RBC-diss) - (212Bi-HWPP),, | — 1

) + (P12Bi-HwPP-ass) - (¢12B1),, i

phy(P12Bi) - C12Bi-HWPP),, K

(35)
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212p;. : i
d(12Bi-RBO)y g _ Pe- ((21231-RBC)M_ (*12BiRBO)y K

n )+ (212BiRBC-ass) - (212Bi),, i
Vart Vv' K ’

— (12Bi-RBC-diss) - (P12Bi-RBC)y K — Aphy(*12Bi) - (P12Bi-RBC),,

(36)
d(208Tl)v K (2087y) (2087y) 212pn (212 n:
S Ky ( Art _ v K) +Aphy o(212Bi) - (R12BisSTA),
Vart Vv‘l{ ’ ’
+(H12BiSSTA) poung K + (C12Bi)y k1 = Aphy(*O8TY) - (FOBTD),, k¢
(37)
d(208pp) , _ , ,
pra K = Apny p(212Bi) - 1(B12BisSTA), g + (PL2BISSTA) poyna K + (P12B0)y, k]
_Aphy(ZOBTl) . (ZOBTI)V'K
(38)

Differential equations for the in vivo alpha particle generator for the radiolabeled
SSTA-SSTR2 complexes on cell surfaces of kidneys:

d(212pb-SSTA) pound K =
dt -

k
~koff - P12PbSSTA) poynd K +5 2% - RK - (P12PbSSTA),, i
’ Vy Kk ,

’

intern

Ay CY2PL-SSTA)pound k = Aphy(P12Pb) - (C12Pb-SSTA)poynd K

(39)
dCC12BiSSTA) hound Kk 212 1 kon 212p;
T — = —kofr-( Bl‘SSTA)bound,K + Vo K RK - ( Bl‘SSTA)inters’i
A CT2BESSTA) pound k + phy gr(*12Pb) - (12Pb-SSTA)pound ¢
Ay (C12Bi) - (P12BiSSTA) pound k
phy ound k. (40)

Differential equations for in vivo alpha particle generator in the endosomal compart-
ment of kidneys:

d(12Pb-SSTA)endo Kk N
dt 7 ~ “intern

: (212Pb'55TA)bound K~ e (lepb'SSTA)endO K
~Aort" (212Pb—SSTA)endo‘ K~ Aphy(21zpb) : (lepb‘SSTA)endo’K

(41)

d(®12Bi-SSTA) endo K _
dt 7 — Zintern

- (P12BiSSTA) pound Kk — A, - (C12Bi-SSTA) enao K

—hore - C12BiSSTA) endo K + Aphy(*12Pb) - (P12Pb-SSTA)engo K

(42)
~Aphy(P12Bi) - C12Bi-SSTA)eno K



Pharmaceutics 2021, 13, 2132 8 of 23

d(2123i)endo K _

dt _Aphy(ani) - (12Bi)engo k + Aphy ex(212Pb) - (B12Pb-SSTA) gnao K

(43)

d(ZOSTl)endo K _

dt Aphy' a(2123i) ) [(ZIZBi‘SSTA)endo‘ KTt (leBi)endo,K] - Aphy(ZOBTl) ’ (208Tl)endo'1(

(44)

d(zogpb)endo K

= = Aphy p(*12Biy- [(21231'-55A)end0’ K+ (21213i)end0' K] + Aphy (PO8TD) - (208Tl)end0' K

(45)

Differential equations for in vivo alpha particle generator in the sorting compartment of

kidneys:

d(212pph-SSTA) gprt K =

Ay F12Pb-SSTA)engo Kk = Aret  (F12Pb-SSTA)sore Kk — Aphy(P12Pb) - (F12Pb-SSTA)5or¢

dt
(46)
d(212Bi-ssTA) , ,
dt sort K — Ao’ (leBl‘SSTA)endo'K ~Arel” (leBl‘SSTA)sort'K
— Apny(*12Bi) - (P12BiSSTA)sore K + Aphy gr(P12Pb) - (P12Pb-SSTA)sore
(47)
d12BD)sore K . .
dtSOT‘t — _lphy(21231) . (21231)5071’1( + lphy’ ex(212Pb) . (lepb'SSTA)SOVt‘K
(48)
d(ZOSTl) ¢ K . ' .
+ = Aphy' a(ZIZBl) ) [(21231‘557114)50”'1( + (ZIZBl)sort' Kl— Aphy(208Tl) ) (208Tl)sort‘ K
(49)
d(*%8Pb)sore . . .
7507',_ = lphy,ﬁ(szl) . KZlZBlSSTA)SOTt,K + (leBl)SOTtJ K] + Aphy(208Tl) . (208Tl)sort'1(
(50)
Differential equations for in vivo alpha particle generator in the proximal tubule com-
partment of kidneys:
d(212pp-SSTA)Tup K (212pp-ssTA), K (212pp-sSTAYVTup K
A =GFR- 0, ~GFR -0 foep- ,
dt Vv K ’ VTub K

—Aendo K - PY2Pb-SSTAYTyp g — Aphy(P12Pb) - (P12Pb-SSTA)Typ K
(51)
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dCCL2BisSSTA) Ty (212BisstTA), K (C12BiSSTA)Y b K
= GFR- Oy - ~GFR-0,- f ,
de Vy K VTub K

excp
—Xendo Kk - C12BiSSTA)Typ K + Aphy gr(P12Pb) - (P12Pb-SSTAYy K

~Aphy(P12Bi) - C12Bi-SSTA)yp

(52)
d(P12Bi)ryp i (128, C2Biyryp 212 s
at RO T TR Torer” Vrub K Mup K - 7 “BOTub K
+Aphy ex(*12Pb) - C12Pb-SSTA)Typ K = Appy(P12BD) - C12BD)Typ K
(53)
AT ryp (981D, 21255 (2125 2125
— = GFR - Qf . T + Aphy' a(“+4Bi). [( Bl—SSTA)Tub,K +( Bl)Tub‘ K]
_ Aphy(ZOSTl)-(ZOSTl)Tub'K
(54)
d(®?%8pPb)yp K . . .
Tu_ = Aphy p(12Bi) - [(P12Bi-SSTA) Ty g + C12Bi)Typ K]+ Aphy(ZOBTl) (2087 b K
(55)

Differential equations for in vivo alpha particle generator in the renal non-specific
uptake compartment of kidneys:

d(?12pp-ssT4)
nonsp K _ AendO’K . (212Pb-55TA)Tub'K - Aphy(212Pb) . (lePb'SSTA)nonsp’K

dt
(56)
d(212Bi-ssTA) ,
dt oA }‘endo'K ) (leBl‘SSTA)Tub'K + Aphy, gr(212Pb) ) (212Pb‘SSTA)nonsp'K
— Aphy(212B1i) - (21ZBi-SSTA)n0nSp’ K
(57)
d(2123i) K .
TR = i CE2BDTyb K+ Aphy ex(P12PD) - (F12PHSSTAnonsp K
_Aphy(zuBi) ) (ZIZBi)nonsp_K
(58)

d(zong)nonsp, K _
dt

lphy'a(zlzBi) ) [(leBi'SSTA)nonsp’ K+t (2123i)nonsp’ Kl = Aphy(208Tl) ’ (208Tl)nonsp' K

(58)

d(ZOSPb)nonsp, K
dt

= Aphy p(P12B0). [(P12Bi-SSTAY ponsp Kk + C12BDnonsp Kl +/1phy(208Tl) - CO8TD)onsp Kk

(59)
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Differential equations for in vivo alpha particle generator in the excretion compart-

ment of kidneys:

d(P12Pb-SSTA) gye (P12Pb-SSTA)Tup K

— GFR - 0.. - . _ 212ppy . (212p),.
= GFR -0y forc Vrab 1 Aphy(P12Pb) - (P12Pb-SSTA) g ¢
(60)
dC12BiSSA) gy K (CL2BisSTATup K 212ppy . (212
R OpTecy Viub k| Aphy, gr(®2Pb) - (CREPb-SSTA)exc K
— Aphy(?12Bi) - (P12Bi-SSTA) g
(61)
d(P12B0) oy CL2Biyryp k 212ppy . (212
= GFR - @f . fexc,f . Tb‘[{’_ + Aphy' ex( Pb) - ( Pb—SSTA)exC,K
Aoy (P12Bi) - (P12Bi-SSTA) oye K
phy : (62)
dCO8TD), 0 K CL2Bi)yryp . . ,
Texc,_ = GFR-0f - f o Tb’;{,_ + Aphy‘a(thl) . [(leBl_SSTA)exC‘K + (leBl)exc’ Kl

— Aphy(P08TD) - (208TD) i

(63)
d(298Pb)eyc 212y . [(212p; 212p; 2087 . (208
5 = dphy p(PL2BD) - [(P12BiSSA)exe i+ (P12Bi)exe K1+ AphyCO8TD) - (BOBTD) g k¢
(64)
PBPK model parameters
Table S1. [??Pb]Pb-SSTA-PBPK model parameters.
[22Pb]Pb-DOTAMTATE Specific Parameters
Variable Value Unit Source
kon Association rate kot / KD L-nmol! -min-! [1]
Kotf Dissociation rate 0.04 min! [1]
KD Dissociation constant 1 nmol-L1 1]
Aphy (212Pb) Physical decay rate of 2?Pb 0.00109 min! [2]
Dissociation fraction of Bi-DOTAM-
f TATE complex 0.16 - 8]
Beta physical decay rate of 22Pb to the .
ex(212 . 212 -1
Aptyex(*2PD) excited states of 212Bi f2pny(**Pb) i 5]
Beta physical decay rate of 22Pb di- .
Aohy er(212P 1-F)- Aphv(212P 1
phy:(*?PD) rectly to the ground states (1f)-2ory(**Pb) i (5]
Aphy,p (*12Bi) Beta physical decay rate of 2?Bi 0.00732 min’! [2]
Aphy,a (212Bi) Alpha physical decay rate of 2?Bi 0.00412 min! [2]
Aphy,p (2%T1) Beta physical decay rate of 26Tl 0.22360 min-! [2]
Ervp Emitted energy by beta decay of 2?Pb 0.57 MeV [2]
Esip Emitted energy by beta decay of 22Bi 2.2 MeV [2]
Ebia Emitted energy by alpha decay of 2?Bi 6.1 MeV [2]
Eron Emitted energ}zllloy alpha decay of 8.8 MeV 2]
Po
Emg Emitted energy by beta decay of 205T1 1.8 MeV [2]




Pharmaceutics 2021, 13, 2132

11 of 23

Mice Specific Parameters

BW Body weight of a mouse 0.03 kg
H Hematocrit 0.45 unity [4]
Vr Volume of total body serum 0.059-BW L [5]
CcO Cardiac output CO=0.275-(BW(kg))*7 L-min"! [6]
Tumor
VT otal Total volume of tumor 300-10¢ L [7]
VingT Interstitial space of tumor Viint' VT total L
Vot Vascular (serum) space of tumor Vv VT total -(1-H) L
VursCT Vascular (RBC) space of tumor Viv-Vrotal -(H/(1-H)) L
it Fraction of the interstitial space to the 04 unity 1]
total tumor volume
vie Fraction of the vascular space to the 01 unity [1]
total tumor volume
Fr Serum flow to tumor fr-Vrotal L-min-!
fr Serum flow density to tumor fitted mL-min-g
PS: Permeability sturfafte area product of VT o L -mint
peptides in tumor
Permeability surface area product of
eptides per unit mass of tumor .
ke (scilepd for nP:olecule size of DOTAM- 031 mL-ming? [
TATE)
[Rr] sst2 receptor density of tumor fitted nmol-L-!
Rr sst2 receptor number of tumor [R1]- VT total nmol
AT release Release rate of tumor 0.0 (Preliminary fit) min™!
Kidneys
GFR Glomerular filtration rate for mice 0.0001 L-min-!
©, Ratio of smvmiZOeesfﬁaent for pep 0.97 unity (8]
Filtrationp Filtration of peptides GFR-®p L-min!
fexcp Excretion fraction of peptides 0.98 Unity
Excretionp Excretion of peptides Filtrationp:fexcp L
Ratio of sieving coefficient for free ra- .
o digonuclides 1 ity ]
Filtrations Filtration of free radionuclides GFR-O¢ L-min-!
foer Excretion fract;lcig ;Sf free radionu 0.0 Unity [10]
Excretions Excretion of free radionuclides Filtrations fexcf L
Other Organs
Vijtotal Total volume of tissue i L
VK total Total volume of kidneys 0.019-BW L [11]
VL total Total volume of liver 0.069-BW L [11]
Vsptotal Total volume of spleen 0.005-BW L [11]
VPan total Total volume of pancreas 0.003-BW L [11]
Voton Total volume of gastrointestinal tract 0.037-BW L [11]
(GI)
V Ad,total Total volume of adrenal gland 0.0005-BW L [6]
Viun total Total volume of lung 0.007-BW L [11]
VMus total Total volume of muscle 0.403-BW L [11]
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Vskin,total Total volume of skin 0.188-BW L [11]
VHrt total Total volume of heart 0.005-BW L [11]
Vi total Total volume of brain 0.017-BW L [11]
VBone total Total volume of bone (0.054/gBone)- BW L [6]
QBone Marrow-free bone density 1.92 g-cm?3 [6]
Vrat total Total volume of fat (0.071/grar)-BW | [11]
QFat Fat density 0.92 g-cm? [6]
Vaw Volume of total body based on BW 1 ml 2 1 g (for all body organs L
except tumor except bone and fat)
VRB,total Total volume of remainder of body Vew — ZVLW, L
Vi Vascular (serum) volume of tissue i Vitotal'Vv,i L
Fraction of the vascular serum vol-
Vv,i ume to total tissue volume of an aver- Viv/ Vitotal unity
age mouse
Vv Vascular (serum) volume of kidneys VK tota1'0.055 L [11]
Vi Vascular (serum) volume of liver Vi tota*0.085 L [11]
Vvsp Vascular (serum) volume of spleen Vsp,tota-0.121 L [11]
Vv Panc Vascular (serum) volume of pancreas Vpanc total0.055 L [11]
Vva Vascular (serum) volume of GI Vartotar0.032 L [11]
Vv,ad Vascular (serum) volume of Adrenal Vad total:0.03-(1-H) L [6]
VvLun Vascular (serum) volume of lung Viun total0.145 L [11]
VvMus Vascular (serum) volume of muscles VMus tota1:0.022 L [11]
Vv skin Vascular (serum) volume of skin Vskin,total:0.037 L [11]
Vv Hrt Vascular (serum) volume of heart Vit total'0.038 L [11]
Vv B Vascular (serum) volume of brain Vi total-0.022 L [11]
Vy,Bone Vascular (serum) volume of bone VBone total*0.11-(1-H) L [6]
Vo Fat Vascular (serum) volume of fat Vrattota"0.011 L [11]
Van Arterial serum plus %2 serum content 0.06-Vr + 0.045-Vr L [12]
of heart
Vven Venous serum plus %2 serum content 0.18-Vp + 0.045-Vp L [12]
of heart
Vv,rB Serum volume of remainder of body Vo —ZV,-,V L
Vrae Total volume of red blood cells (RBC) BW-0.0276 L [11]
VrBC,i Vascular RBC volume of tissue i fscVitotal' VVRBC i L
fse Scaling factor 0.86 Unity
Fraction of the vascular (RBC) volume
VVRBC,i to total tissue volume of an average Vvgsci/ Vitotal L
mouse
VirBCK Vascular (RBC) volume of kidneys fse VK total:0.045 L [11]
VurecL Vascular (RBC) volume of liver fseVitota0.069 L [11]
VrBCSp Vascular (RBC) volume of spleen fserVsptotal0.099 L [11]
VRBC Panc Vascular (RBC) volume of pancreas f s Vpancotal0.045 L [11]
Vyrecal Vascular (RBC) volume of GI fserVarorarr0.01 L [11]
VvrBC,Ad Vascular (RBC) volume of Adrenal fseVadotar0.03-H L [11]
VVRBC,Lun Vascular (RBC) volume of lung fseViun,totalr0.118 L [11]
VRBCMus Vascular (RBC) volume of muscles fse"VMus total0.018 L [11]
VvRBCSkin Vascular (RBC) volume of skin fscr Vskin,tota0.031 L [11]
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VvRBC Hrt Vascular (RBC) volume of heart fse Vit tota0.032 L [11]
VvrBC,Br Vascular (RBC) volume of brain fseVBrora10.018 L [11]
VvRBC,Bone Vascular (RBC) VOlume Of bone fsc'VBone,total' OOlH L [6]
VvRBC Fat Vascular (RBC) volume of fat fse VEattota0.008 L [11]
Arterial RBC plus ¥2 RBC content of
Vastrac rrerlal BB ptis v2 BPL- content o F5(0.06-Vr+0.045-Vr) L [1]
heart
RBC plus 2 RB f
Vvanme onous RBCplus R RBC contentof g 15.vr10.045-vr) L [1]
heart
VyrecRE* RBC volume of remainder of body fseVirBcad L
Vinters,i Interstitial VOlume Of tissue i Vi,total'Vi,inters L
Fraction of interstitial volume to total .
Vinters, i . Vinters,i/ Vi,total unlty
tissue volume of an average mouse
VintersL Interstitial volume of liver Vi tota10.2 L [11]
Vinters,sp Interstitial volume of spleen Vsp,total:0.2 L [11]
Vinters,Panc Interstitial volume of pancreas Vpanc total:0.17 L [11]
Vinters,GI Interstitial volume of GI Vaiotar'0.35 L [11]
Vinters, Ad Interstitial volume of Adrenal Vad,tota10.2 L [1]
Vinters,Lun Interstitial volume of lung Viun,total0.19 L [11]
Vinters Mus Interstitial volume of muscle VMus tota1r0.13 L [11]
Vinters Skin Interstitial volume of skin Vskin total0.33 L [11]
Vinters Hrt Interstitial volume of heart Vit total0.14 L [11]
Vinters Bone Interstitial volume of bone VBontota0.19 L [11]
Vinters Fat Interstitial volume of fat Vrattotar:0.17 L [11]
Vit k6 Interstitial volume of remainder of Vis ot 0.17 L [11]
body
VK Prox_Tub Volume of kidneys proximal tubules 0.0001449 L [13,14]
F_total_blood Total blood flow rate CcO L-min!
F_total_RBC Total RBC flow rate H-CO L-min-!
F_total_Serum Total serum flow rate (1-H)-CO L-min"!
Fi Flow rate of blood to tissue i CO-fi L-min"
Firsc Flow rate of RBC to tissue i H-CO-fi L-min!
Fip Flow rate of serum to tissue i (1-H)-CO-fi L-min"!
‘@ Fraction of flow rate to tissue i to FJF_total_blood unity
F_total blood of an average mouse
Fraction of Kidney blood flow rate to .
fx F_total_blood 0.184 unity [11]
Fraction of liver blood flow rate to .
fu F total blood 0.028 unity [11]
Fraction of spleen blood flow rate to .
fsp F total blood 0.022 unity [11]
Fraction of pancreas blood flow rate .
fpanc to F_total_blood 0.017 unity [11]
Fraction of GI blood flow rate to F_to-
f - 1 i 11
Gl tal_blood 0.135 unity [11]
Fraction of Adrenal blood flow rate to .
fad F total blood 0.0027 unity [15]
Fraction of lung blood flow rate to )
frun F_total blood 1 unity [11]
Fracti f le blood fl te t
o raction of muscle blood flow rate to 0231 unity [11]

F_total_blood




Pharmaceutics 2021, 13, 2132

14 of 23

Fraction of skin blood flow rate to

fskin F total blood 0.075 unity [11]
Fraction of heart blood flow rate to
frir . i 11
e F_total_blood 0.098 unity (1]
Fraction of bone blood flow rate to
fBone 0.041 it 11
’ F_total_blood vty (1]
Fraction of fat blood flow rate to F_to-
fra - . i 11
Fat tal_blood 0.036 unity [11]
Fraction of RB blood flow rate to F_to- .
fre fad L-min!
tal_blood
[22Pb]Pb-DOTAMTATE and Mice Relevent Parameters
PS., Permeability .surface area pl.‘oduct of Kip Vit L min!
peptides for tissue i
Kip Perme.ablhty surfz?we area pr(?duct .of mLming?
peptides per unit mass of tissue i
Kntusp Permeéblhty surf.ace area product of 0.02 mLmin g
peptide per unit mass of muscle
Kip Permea‘t.nhty surfa.ce area pro.duct of Kntus500 mLmint-g1 [16]
peptide per unit mass of liver
Keop Permea'blhty surff”ice area product of Kntuep500 mLmin--g? [16]
peptide per unit mass of spleen
Krancy Perme.ablhty sur.face area product of Kntusp 100 mLmint-g1 [16]
peptide per unit mass of pancreas
Koip Permeabl'hty surfac? area product of Kntusp mLmin- g [16]
peptide per unit mass of GI
Kaap Permeéblhty surf.ace area product of Kntusp 100 mLmint-g1 [16]
peptide per unit mass of adrenal
Kiunp Permeal?lhty surfa.ce area product of Kntuep 100 mLmin--g? [16]
peptide per unit mass of lung
Ksking Permea‘t?lhty surfafte area prodgct of Kntusp mLmin‘-g! [16]
peptide per unit mass of skin
Kt Permeal‘)lhty surfa‘ce area product of Kntusp mLmin--g? [16]
peptide per unit mass of heart
Kbone Permea‘t.nhty surfa.ce area product of Kntusp mLmin‘-g! [16]
peptide per unit mass of bone
Keatp Permeabl.hty surfac.e area product of Kntusp mLmin-t-g’ [16]
peptide per unit mass of fat
Permeability surface area product of
krsp peptide per unit mass of remainder of kmus,p mL-min't-g1 [16]
body
P Permeablhty surfa.lce area Produf:t of it - Vit Lemin!
free radionuclides for tissue i
Permeability surface area product of
ki free radionuclides per unit mass of mL-min-g-
tissue i
Permeability surface area product of
Knus ¢ free radionuclides per unit mass of 0.22 mL-min-g [10]

muscle
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Permeability surface area product of

kit free radionuclides per unit mass of kwus, 500 mL-min?-g! [16]
liver
Permeability surface area product of
ksp t free radionuclides per unit mass of kmus 500 mL-min't-g1 [16]
spleen
Kpancs Permeabilijty surface area product per s 100 mLmin-g? [16]
unit mass of pancreas
Kous Permea_bility _surface area product of Koor mLmin g [16]
free radionuclides per unit mass of GI
Permeability surface area product of
kaas free radionuclides per unit mass of ks 100 mL-min--g [16]
adrenal
Permeability surface area product of
krunf free radionuclides per unit mass of kwmus 100 mL-min-g [16]
lung
Permeability surface area product of
Kskin ¢ free radionuclides per unit mass of KMus ¢ mL-min-g! [16]
skin
Permeability surface area product of
ke ¢ free radionuclides per unit mass of Knus ¢ mL-mint-g1 [16]
heart
Permeability surface area product of
KBone ¢ free radionuclides per unit mass of Knvtus ¢ mL-min--g [16]
bone
oy Permea.bility ‘surface area product of Kior mLmin-t-g’ [16]
free radionuclides per unit mass of fat
Permeability surface area product of
kreBi free radionuclides per unit mass of re- Kntus ¢ mL-mint-g1 [16]
mainder of body
Aintern Internalization rate of peptides 0.17 min’! [17]
Arec Recycling rate of peptides 0.05 min-! [18]
Asort Sorting rate of peptides fitted min’!
Arel, NT Release rate in normal tissues 0.0 (Preliminary fit) min!
Arel,Pan Release rate in pancreas fitted min’!
Arelk Release rate in kidneys fitted min!
Arel,T Release rate in Tumor 0.0 (Preliminary fit) min-
P The uptake rate of free 2'?Bi by liver 0.86 mind [10]
cells
Aup,c The uptake rate of free 212Bi by GI cells 0.27 min’! [10]
dunse The uptake rate of free 2'?Bi by spleen A min [10]
cells
Aupranc The uptake rate (?f free 212Bi by pancre- A mind [10]
atic cells
Aupsone The uptake rate of free 212Bi by Bone 3.85 min [10]
cells
Aupsin The uptake rate of free 212Bi by Skin 0.04 mind [10]
cells
Ao The uptake rate of 212Bi by Muscle 0.007 min [10]

cells
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Aup Fat The uptake of 22Bi by Fat cells Aup,Mus min’! [10]
Aup,Lung The uptake of 2?Bi by Lung cells Aup,G min-! [10]
Aup it The uptake of 2?Bi by Heart cells Aup Mus min’! [10]
P The uptake of lezBi by epithelial cells 1 i [10]
of proximal tubules
Aupks The uptake of 22Bi by remainder of Aupies mint [10]
body
AEndok Renal non-specific uptake 0.03 min’!
First order association rate of free 212Bi
- .
Bi-RBC-ass with RBC 0.01 min [10]
First order association rate of free 212Bi
Bi-HWPP-ass  with high molecular weight plasma 0.20 min-? [10]
proteins
First order dissociati te of Bi-RB
Bi-RBC-diss irst order dissociation rate of Bi-RBC 0.017 mind [10]
complex
First order dissociation rate of Bi-
Bi-HWPP-di 0.20 in-1 10
! 199 HWPP complex i [10]
[Ri] sst2 receptor density of in tissue i fitted nmol-L-!
Ri sst2 receptor amount in tissue i [Ri]-Vitotal nmol
[R] sst2 receptor density of in Kidneys fitted nmol-L-!
[Rpan] sst2 receptor density of in pancreas fitted nmol-L!
[Rsp] sst2 receptor density of in spleen fitted nmol-L-!
[Reiv] sst2 receptor density of in liver fitted nmol-L-!
[Reun] sst2 receptor density of in lung fitted nmol-L-!
t2 ity of i 1
[Rad] sst2 receptor density of in adrena 0.4-[Rpae] nmol L1 [19]
gland
[Ra] sst2 receptor density of in GI 0.75:[Rpan] nmol-L-1 [19]
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Suplement B: Biokinetic data for fitting

Biokinetic data of [22Pb]Pb-DOTAMTATE reported by Stallon et al. [7] used for fit-

ting the model parameters

Table S2. Non-decay corrected %ID/g for [?2Pb]Pb-DOTAMTATE in different tissues of unanesthe-

tized AR42]-bearing mice at different time points.

Time (min) Kidneys Liver Spleen Pancreas Tumor Lung
60 18.7 14 3.8 31 21 7.9
240 12.3 0.7 2.3 11.6 17.3 5
1440 2.1 0.1 0.5 1 5.2 1.3

Suplement C: Therapeutic ratios of all tissues using the 22Pb-SSTA-PBPK model
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Figure S1. Comparison of the therapeutic potency of the in vivo alpha generator [?2Pb]Pb-SSTA
(upper panel) and [?"?Bi]Bi-SSTA (lower panel). The absorbed doses in SSTR2-expressing tissues
(solid lines) and non-SSTR2-expressing tissues (dotted lines) were calculated for different injected
amounts, with activity chosen such that kidneys always receive a dose of 23 Gy. The logarithmic
presentation of the absorbed doses shows that the absorbed doses in non-SSTR2-expressing tissues
in both figures are low and follow the same patterns.
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Supplement D: Sensitivity Analyses

Sensitivity analyses were performed using a feature of the SAAM II modeling soft-
ware that produces sensitivity plots of different model results for all fitted parameters
listed in table 1. The time course of the injected dose per gram (ID/g) of tumor and organs
at risk, i.e. kidneys and pancreas were investigated using a plausible range for the fitted
input parameters (mean * 0, 1, 2 and 3 SD). The generated sensitivity plots are shown
below in Figures S2, S3 and 54.

PEFEErS PSTECETS EPEP T A AT ErAS BYEPETE S A

FEFEPETE EPEPETEr PETETASl EESPETE S AT AT A BT

25 PEPETEEEN EERT ST A B AT RSN ATUT A AR AT 25 25
] Kidneys SSTR2 density : ] Lung SSTR2 density : ] Liver SSTR2 density :
20+ o 20— o 20— — mean+3SD |-
[ [ & 3 [ 2 — mean+2SD [
2 15 E 2 153 E 2153 mean+sD |
T . [ © 4 L T . L
¥ 3 EX EXe mean 3
910—_ - 910—_ - 910—_ — mean-SD |-
[=] ] [ O ] [ o ] — mean-2SD [
5—: :— 5—: :— 5—: mean-3SD :—
0+ 0+ 0T
(i} 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (h) Time (h) Time (h)
25 PEFETEES BERTETE S APET A B AR A ATAT A A A 25 PEFETEES BEET ST BT AT A AR A AR A A A 25 PEPETEEEN EERT ST A B AT RSN ATUT A AR AT
] Pancreas SSTR2 density o ] Spleen SSTR2 density E ] Tumor SSTR2 density o
20 F 207 o 20 o
[’ 4 F 0 b o ['d - -
. [ &, 1 o F o
c 15— Fc 15 E c 15— -
S ES ] E B E
¥ P 2 Fo€ 1 3
o 107 F o 10~ F o107 o
8 1 =N F o 1 3
5 E 5 o 5 -
0T 0T 0 T
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
psbee e TR e TR st TR
E Tumor Perfusion E E Release rate of kidneys E ] Release rate of Pancreas 3
20 E 204 - 20 -
[ 4 F o 41 - » 4 L
> ] Ea 3l 2.1 3
c 15— Fc 15— E c 15— o
S - - E
¥ P 2 Fo& 1 3
o 107 o 102 F o107 o
8 1 =N F o 1 3
53 ‘ 53 S 3 5 3
0 T 0~ 0T
(i} 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (h) Time (h) Time (h)
25 PEFETEES BERTETE S APET A B AR A ATAT A A A
] Sorting E
20 -
4 e F
T ] b
c 154 -
° ] o
¥ 3
o 107 o
o 3 F
5] F
0T
0 10 20 30 40 50 60
Time (h)

Figure S2. Kidneys sensitivity plots. The time course of the injected dose per gram (ID/g) of kidneys
was investigated using a plausible range for the fitted input parameters (mean + 0, 1, 2 and 3 SD).
The uncertainty of the fitted pharmacokinetic parameters do not have a large influence on the ID/g
time course of the kidneys.
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Figure S3. Tumor sensitivity plots. The time course of the injected dose per gram (ID/g) of tumor
was investigated using a plausible range for the fitted input parameters (mean + 0, 1, 2 and 3 SD).
The SSTR2 density and the perfusion have a large influence on the time course of ID/g, which is
related to their high uncertainty.
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Figure S4. Pancreas sensitivity plots. The time course of the injected dose per gram (ID/g) of pan-
creas was investigated using a plausible range for the fitted input parameters (mean +0, 1, 2 and 3
SD). SSTR2 density and release rate of pancreas have a large influence on ID/g time course of the
pancreas.
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Supplement E: Evaluation of the Predictive Performance of the 22Pb-SSTA-PBPK
Model

Model parameters were fitted to the biokinetic data of the main biodistribution study
performed by Stallons et al. (Figure 1 [7]). An initial evaluation for the predictive capacity
of the developed model can be performed by simulating other studies shown in Supple-
mental Figure S2.A [7] (Effect of sex on 22Pb-DOTAMTATE), Supplemental Figure S2.B
[7] (Effect of specific activity on 22Pb-DOTAMTATE) and Supplemental Figure S7 [7] (Bi-
odistribution of 25Pb-DOTAMTATE). For fitting or validation, important information re-
quired in addition to biokinetic data are the injected amount, activity and tumor volume.
Unfortunately, the only biodistribution study in the above-mentioned publication that
provides all these three prerequisites is in Figure 1 [7], whose data have been fitted. In
addition, the animal model used in Figure 1 [7] (Athymic nude mice) differs from that
used in Supplemental Figure S2 and Figure S7 [7] (CD-1 mice), a difference that certainly
affects the measured biodistribution.

Nevertheless, based on assumptions described below, the predictive capacity of the
22Pb-PBPK model was investigated in non-tumor-bearing mice. Thus, errors related to the
non-specified tumor volume were avoided, as this has a considerable impact on biodistri-
bution (sink effect) [20]. Accordingly, the biodistributions in Supplemental Figure S2.A
and Figure S7 [7], that is, the effect of sex and the biodistribution of the imaging surrogate
203Pb-DOTAMTATE, respectively, were simulated as follows:

A. The effect of sex on the biodistribution of 22Pb-DOTAMTATE:

Since the injected amount and activity are not explicitly given, the injected amount
was assumed the same as the amount used previously in fitting the main biodistribution
of 22Pb-DOTAMTATE in Figure 1 [7] (5 uCi with specific activity of 2.4 uCi/ng). The 212Pb-
PBPK model was adapted to simulate a non-tumor-bearing mouse by setting the perfu-
sion rate to the tumor to zero. The simulation results are shown in Table S3.

Table S3. The predicted values of %ID/g for relevant tissues after injecting 5 uCi of 22Pb-DOTAM-
TATE with a specific activity of 2.4 pCi/ng.

Time (h)Kidneys Liver Lung Pancreas Spleen Tumor GI Heart Muscle Brain
4 17.3 0.8 6.8 19.8 2.9 00 92 01 0.1 0.0
24 10.7 0.6 6.2 4.9 2.6 0.0 23 0.0 0.0 0.0

The simulated biodistribution of 22Pb-DOTAMTATE agrees better with the meas-
ured biodistribution in the kidneys of males than with that of females at the investigated
time points [7]. This can be attributed to the use of volumes of organs and sub-organs of
a standard mouse as described in Supplemental table S1. Taking into account that the
standard deviations for the published biodistributions in male and female mice are high,
the simulation results of the model agree with the measurements in kidneys.

Using the same argument, the model simulations for pancreas and lung are also in
good agreement with the published results in Supplemental Figure S2 [7]. The uptakes in
liver and spleen will be discussed below.

B. The biodistribution of the theranostic pair 222°Pb-DOTAMTATE:

The virtual non-tumor-bearing mouse was adapted to simulate the imaging surro-
gate 2°Pb-DOTAMTATE by changing the physical decay rate. The injected amount of
23Pb-DOTAMTATE was also assumed to be equal to the amount used in Figure 1. As
expected, the decay-corrected results are the same as in Table 1 and that agrees with the
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conclusion of Stallons et al. Notably, Supplemental Figure S7 shows a systematic differ-
ence in the uptakes of tissues: 25Pb-DOTAMTATE is slightly higher than 212Pb-DOTAM-
TATE in all tissues except kidneys, where it is vice versa. As the injected activities and
amounts of 212203Pb-DOTAMTATE are not reported, a full interpretation of the measured
%ID/g is not possible. The published biodistributions of 2?2Pb-DOTAMTATE in non-tu-
mor-bearing mice are also inconsistent (Supplemental Figure S2.A and Figure S7, partic-
ularly for liver, spleen, and lung. Although the predicted uptakes in liver and spleen are
consistent with the published results in Supplemental Figure S7, they differ from those in
Supplemental Figure S2A. Nevertheless, the model adequately describes the uptakes of
22205Pb-DOTAMTATE in kidneys, liver and spleen in Supplemental Figure S7.



