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Radioisotopes of Medical Interests

Diagnosis

Positron emitters for PET: 1C, 13N, 1°0, 18, 60/61/62/64Cy, €6/68Gg, 82Rp, 71/72/74As, 45T,
4mTc, 8971, and 1241, etc.

y-emitters for SPECT (Single Photon Emission Computed Tomography) or
gamma camera:  9MTg, 18V/125123] - 111|n 67Gg, 177|_u, and 201Tl, etc.

F-emitters (range in tissue: 0.5 - 12 mm):
90Y’ 131|’ 153Sm’ 67Cu’ lllln’ 166HO, and 177Lu’ etc.

a-emitters (range in tissue: 50 — 90 um):
212/213Bi, 225AC, 211At, and 227Th



演示者
演示文稿备注
82Rb：铷-如, 71/72/74As砷-申, 45Ti钛-太
TI：铊-他；Sm:钐-衫；Ho：钬-火；Bi：铋-必；AC：锕-阿；At：砹-艾：Th：钍-土
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Brill DA, et al. Nanomedicine. 2015, 10, 2861-2879 microSPECT Ultrasoiand icroCT
Imaging *Quantification *Required Stability Spatial
modality concentration resolution
Ultrasound Challenging 1032 M ~1h 10 mm

MRI Excellent 10° M Carrier-limited 0.5 mm

IR/VL Excellent 107 M Varies by dye 0.5-3 mm
X-ray Challenging 10° M 3h 50 um

SPECT Possible <10 M Up to 10 days 2 mm

PET Excellent 102 M ~2 days 1 mm
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Fused microPET/CT images of
human pancreatic carcinoma
model MIA PaCa-2. Mice
bearing established tumors were
1.v. Injected with

(A) 4Cu-DOTAEG?
(B) 84Cu-DOTA-V2C-EG2
(C) %*Cu-DOTA-EG2-hFc.

Bell A, Wang Z, et al. Cancer Letters, 2010, 289, 81 - 90
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pancreatic carcinoma-胰腺癌

EG2, V2C-EG2 and EG2-hFc were estimated as 14, 108 and 90 kDa

3种不同分子量的EGFR抗体在人胰腺癌细胞荷瘤鼠中的成像情况

大部分EG2 and V2C-EG2在注射后1h主要集中在肾脏，注射后1h和4h后这两种蛋白在肿瘤部位几乎没有摄取。
EG2-hFc 在肿瘤部位有明显摄取，而且，其他器官的放射性摄取逐渐下降，肾脏没有明显摄取。
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Fig. 1. Different degree of blood-brain barrier penetration of three different radiolabeled drugs revealed by PET measurements in humans ( A: [ " F|ciprofloxacin;: B: racemic [''C]
verapamil: C: ["'C]ST1859). Shown are transaxial PET summation images depicting radioactivity distribution in brain for the duration of the PET scan after iv administration of the
radiolabeled drug. The radiation scale is set from 0 to 0.5 (A) and 0to 2.0 (B, C) standardized uptake value (SUV). PET images were recorded on an Advance PET scanner | General
Electrics Medical Systems). The chemical structures of each drug are shown above the PET images,

C.C. Wagpner, et al, Adv. Drug Deliv. Rev. 2011, 63, 539-546
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Are also our currently research work 

A: [18F]ciprofloxacin; B: racemic [11C]verapamil; C: [11C]ST1859)——
18F-环丙沙星——不能透过血脑屏障
11C-维拉帕米——少量透过血脑屏障；
11CST1859——治疗AD的候选药物，具有良好的透过BBB的能力。
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Bio-distribution of anti-PD-L1 mAbs in A549 xenograft mice

MZGRE R T REFEEMRET T

# st b &,
w=fifs =l <-fTH == fp

1h 6h 24h 48h 96h 120h

E & PD-L1FtFFRic BETEM
B3KSFDA/CFDAIlGKR L4



. ® = See and Treat
MItro

KREE

4+ Block Test ( 44k ¥e g 42 3212 )

8fERIRiC |8
Uik REET | *

T e 5 S

ueaL 8/q19,

Anti-PD-L1 mADbs in A549 xenograft mice

a0
g0
70
6.0 -
20 A

4.0 4

30

20 A

10 A

0.0

—p—G1RFAERE ——G2 PR #R i
20 40 60 BO 100 120

B+ [B]/h

140


演示者
演示文稿备注
特异性
新的靶向药物，抗体均可利用此方法得到。。。
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有些靶点在啮齿类动物的表达与人不一样，1）转基因动物；2）食蟹猴；正常表达的组织分布及代谢
CFDA/FDA 双报并批准临床试验的项目
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89Zr-Avastin, %% % 9B 5% 4 Az o2 4, 100pCi/150ul.  ( PET/MRI )
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Radiolabeling of Cells with 64Cu-PTSM

]
CHj CHg

Pyruvaldehyde bis(thiosemicarbazone) HBSS | ‘

Radiolabel any type of cells, including t-cell, stem cell,
bacteria, yeast, and fungus with °4Cu-PTSM or 1In-Oxine.

Ojeda S, Wang Z, et al. BMC Microbiology , 2008, 8, 215-228.
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Bacteria disseminates very rapidly to the intestinal
tract.

|

JLung'

:e}Stomacrn — 5%

F. tul. sp. novicidai.n. 15 min 2 hr 20 hr

Ojeda S, Wang Z, et al. BMC Microbiology, 2008, 8, 215-228.
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89Zr-Oxine # Rk 4af, (DC) /tmsaF HTokBi%m A (naive CTL cell)
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Noriko Sato,Radiology:, Jan 28 ,2015
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4 days - treatment 8 days - treatment 15 days - treatment

Wipke BT, Wang Z, et al. Nature Immunology, 2002, 3, 366-372.
Matsui K. Wang Z, et al. Nucl Med & Biol, 2004, 31, 1021-1031.
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Cells are smarter than drugs

[18F]DCFPyL in prostate cancer
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ASCO报道。只查到poster，没有文章。
TPS5092 Poster Session (Board #316a), Sat, 1:15 PM-4:45 PM
A prospective phase 2/3 multicenter study of 18F-DCFPyL PET/CT imaging in
patients with prostate cancer: Examination of diagnostic accuracy (OSPREY).
First Author: Michael J. Morris, Memorial Sloan Kettering Cancer Center, New
York, NY
Background: Accurate localization of sites of disease is essential for delivering
optimal care to patients with prostate cancer. This is especially true
for patients who may have distant disease either at initial staging or at relapse
And may benefit from curative local primary or salvage treatments. 18F-DCFPyL
(PyL) is a novel, high specific activity, highly selective, low-molecular weight
prostate-specific membrane antigen (PSMA)-targeted PET radiopharmaceutical.
This trial seeks to analytically validate the performance characteristics of
PyL PET/CT for the detection of metastatic and/or recurrent prostate cancer.
Methods: This is a multi-center, open-label, phase 2/3 study evaluating the
diagnostic performance of PyL PET/CT in patients with at least high-risk (as
defined by NCCN guideline v3.2016) prostate cancer prior to radical prostatectomy
[cohort A] or radiologically confirmed metastatic/recurrent prostate
cancer [cohort B]. A total of approximately 400 subjects will be enrolled in the
study. All patients must be at least 18years of age with histologically confirmed
adenocarcinoma of the prostate. A single administration of PyL (9 6 1 mCi
[333637MBq]) is administered 1-2 hours prior to PET/CT imaging on Day 1.
The primary objective is to assess the diagnostic performance (sensitivity and
specificity) of PyL PET/CT in the detection of metastatic prostate cancer within
the pelvic lymph nodes relative to histopathology in pre-prostatectomy patients
[cohort A], as determined by independent central review. Key secondary
objectives include safety and tolerability of PyL, diagnostic performance of PyL
PET/CT in the detection of prostate cancer within sites of distant metastasis or
local recurrence [cohort B], and pharmacokinetic parameters of PyL in a subset
of subjects. The clinical impact of PyL PET/CT imaging on the intended
management of prostate cancer patients will also be assessed as an exploratory
endpoint. Clinical trial information: NCT02981368.
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新增页：肝创伤模型SD大鼠给予125I-医用胶原蛋白海绵后不同时间点各组织总放射性物质摄取%ID/g，粪尿排泄和胆汁排泄率%。
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00107 TAC (time activity curve)
0.006 —— brain
—&— heart
0,004 i & —&— kidney
v— liver

0.002

0.000

I M | ' L : I N I N I ) 1 = 1
0 500 1000 1500 2000 2500 3000 3500
Time(s)

average SD Min
5 0.00012521 0.00009666 0.00042608 0.00001613
15 0.00148731 0.00049741 0.00232502 0.00065094
25 0.00284985 0.00070475 0.00386522 0.00156050
35 0.00365493 0.00078566 0.00532183 0.00229089
3180 0.00073548 0.00026720 0.00135317 0.00042075
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For PK, there are3 types of data we can get, static or dynamic pictures, TAC (time activity curve) of different organ, quantitative data
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||)’ U.S. Food and Drug Administration

Protecting and Promoting Your Health

> human micro dosing (human Phase O studies)
> reduce the failure rate due to suboptimal PK significantly
> used for early internal decision making effectively

= conducted early in phase 1

= |imited exposure (single dose administration of <1/100™"
of the dose calculated to yield a pharmacological effect
(=100 pg)

= no therapeutic or diagnostic intent
= aimed at exploring PK in humans

EMEA Position paper (2004)

2N

FDA Guidance: Exploratory IND Studies (2006)

US. Food and Drug Administration

21 CFR PART 361
NO 2004N-0432 ##| ¥

A4k B #] ¥ PhaseO## &
B 2B & FPKE 5 64 36 4 £ %
HEXGRATHHTFHHKA

PhaseO# &,

ot # ¥

ok F < FH#EHI00
o #, 2+ ¥ <100ug

o AAPK, AR 9F. it
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早期临床阶段成药性评估
临床研究者发起的临床试验，方法、路径和标准是一样的，帮企业做go
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FIGURE 4. Mean 8%Zr-cmnAb U36 activity in blood (Bg/cm?3)
of study population: PET-assessed blood-pool activity
within left ventricle of heart (@) and sampled blood-pool
activity (A).

Borjesson PK, et al, J Nucl Med. 2009, 50, 1828-1836.
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靶向性和PK对比
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Personalized medicine with guided diagnostics ‘e

First full-body, non-invasive, real-time companion diagnostic.

MDUGY}-&

Guided diagnostics predict response to therapeutic e

EC20 EC145
RS
Patients with 100% of lesions having positive uptake of guided diagnostic
FR-negative ovarian patient FR-positive ovarian p (EC20) have 86% disease control rate.
CONFIDENTIAL Tc99m-EC20 planar images of ovarian cancer patients 1-2 hours after Ovarian Cancer Disease Control Rate
EC20 (100% Positive) 86%
EC20 (> 1 Positive) | 50%
See and treat — Theranostics £G20 (Negtive) |gug
L]
evanostics oo 40


演示者
演示文稿备注
2012年4月16日，默沙东公司10亿美元大手笔交易获得Endocyte公司（$ECYT）处于后期开发阶段的卵巢癌药物vintafolide（EC145）。该笔交易包括1.2亿美元的预付款，在达到用于6种癌症治疗的开发、监管及商业化里程碑后，更将获得高达8.8亿美元的款项。
vintafolide（EC145）是Endocyte公司新型研究性卵巢癌治疗药物，目前正在开展一项III期研究（PROCEED trial），在对铂类药物有抗性的卵巢癌（platinum-resistant ovarian cancer）患者中评价vintafolide的治疗作用；同时也在非小细胞肺癌（non-small cell lung cancer，NSCLC）患者中开展一项II期临床研究。这两项研究还用到了Endocyte公司的研究性伴侣诊断剂--Etarfolatide（EC20）。

CT/MRI 监测肿瘤、叶酸受体显像 诊断和治疗连体药物
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FlFH 2/ EF 4 (Rituximab)
89Zr-Rituximab PET imaging Targeting: CD20

6 days P.i.

Kristoff Muylle, Patrick Flamen, Bordet Institute, Brussels
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Patient with diffuse large B-cell lymphoma. 89Zr-immuno-PET images at different time-points show efficient tumor targeting of rituximab. 
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89Zr-Bevacizumab PET imaging
Targeting: VEGF

Axial slices of 89Zr-bevacizumab PET from patient with primary breast
tumor (1) and lymph node metastasis (2).

Sietske B.M. Gaykema, Adrienne H. Brouwers, Marjolijn N. Lub-de Hooge,et al.
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Axial slices of 89Zr-bevacizumab PET from patient with
primary breast tumor (1) and lymph node metastasis (2).
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B -ZBRER/HF T (Trastuzumab/Herceptin )

89Zr-trastuzumab PET imaging
Targeting: Her2

Sietske B.M. Gaykema et al, Journal of Clinical Oncology, Vol 30, No 6


演示者
演示文稿备注
乳腺癌纵膈及颈部淋巴结转移。
The PET scan showed uptake in the mediastinal mass, lymph nodes in the neck region level 4 on both sides and level 3 on the
right side, and sacral spine (Fig 1)


. ® = See and Treat
MItro

— RKEEM

kB # . #dt #18F-AV45-PET + % # # solanezumab (i ~ % & I #1)

EFAD
8F-AV45 -
AD
# F % R (AD) -t X #
EEZAN

0.05 0.10 0.15
Mean SUVR Differences



演示者
演示文稿备注
Solanezumab是礼来研发的治疗AD的抗体，靶点是Aβ，第一次临床III期失败了，后来通过分析后发现，药物对轻度的病人有效果，但是对重度的无效，需要通过筛选病人，把轻度的病人给筛出来。后来礼来就收购了一个公司，开发了Aβ显像剂：18F-AV-45

18F-AV-45的国内整体申报工作是我们做的
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%8Ga- DOTATATE Imaging
A B

Phase 3 Trial of 177Lu-Dotatate

. A Progression-free Survival B Overall Survival (Interim Analysis)
. . 100+ 100+
y . 90+ 90+ -
- - 80 80- Lu-DOTATATE
g _. 704 177 4. DOTATATE = 70-
a3 Sy
o g 60 5 604
&% A%
Anterior “Ga-DOTATATE o D S =& o7 Control
2% 40+ £%5 40
wn =
S8 5 88 3.
&
a 20 20-
10+ 10+
0 1 1 1 1 c{]r.rtroll } 0 1 | | | I |
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Months since Randomization Months since Randomization
No. at Risk No. at Risk
7Lu-DOTATATE 116 97 76 59 42 28 19 12 3 2 0 77 u-DOTATATE 116 108 96 79 64 47 31 21 8 3 0
. . . group group
nengl j med 376;2 nejm.org Controlgroup 113 80 47 28 17 10 4 3 1 0 O  Controlgroup 113103 8 64 41 32 17 5 1 0 0

January 12, 2017


演示者
演示文稿备注
We randomly assigned 229 patients who had well-differentiated, metastatic midgut neu-
roendocrine tumors to receive either 177 Lu-Dotatate (116 patients) at a dose of 7.4 GBq
every 8 weeks (four intravenous infusions, plus best supportive care including octreotide
long-acting repeatable [LAR] administered intramuscularly at a dose of 30 mg) ( 177 Lu-
Dotatate group) or octreotide LAR alone (113 patients) administered intramuscularly at
a dose of 60 mg every 4 weeks (control group). The primary end point was progression-
free survival. Secondary end points included the objective response rate, overall survival,
safety, and the side-effect profile. The final analysis of overall survival will be conducted
in the future as specified in the protocol; a prespecified interim analysis of overall sur-
vival was conducted and is reported here.
期中分析（Interim Analysis）
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1 6Ga- and Y7Lu-labeled PSMA  20155FSNMMI Image of Year

“Ga-PSMA-HBED-CC PET/CT *Ga-PSMA-HBED-CC PET/CT
Baseline scan 3 months after "''Lu-PSMA I&T therapy

Martina Weineisen, Journal of Nuclear Medicine, published on June 18, 2015
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3
_H\;QE B-particle therapy: Sydney Morning Herald (May 8, 2018)

:/ fwrwrw.smh.com.au/national from-lucas-heights- JOHNS HOPKINS
Courtesy: Jonathan Simons, PCF mp—uuuwlﬂnmmmhmw:;;mmm RERVeIuy

Reduced cancer activity observed in six men involved in Peter Mac’s trial. Red dots indicates sites of prostate cancer
before (left side) and after (right side) treatment with LUPSMA.

Phato: Peter MacCallum Cancer Contre
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MITRO ( K€ ) -- Molecular Imaging Translational Research Organization
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