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BACKGROUND:
The prognosis for patients with brain metastases is poor. The brain tissue and 
intrathecal space are difficult environments for drugs to reach because of the 
blood–brain barrier. 
In recent years, the use of anti-HER2 drugs has been shown to improve prognosis 
in HER2-positive breast cancer (BC) (1). Among antibody–drug conjugates (ADCs), 
trastuzumab deruxtecan (T-DXd) has a higher intracranial objective response rate 
(iORR) than trastuzumab emtansine (T-DM1). In metastatic brain tumors of triple-
negative breast cancer (TNBC), cytotoxic anticancer agents are the mainstay of 
treatment. Sacituzumab govitecan (SG), an anti-TROP2-ADC, is approved in the 
USA for advanced TNBC, but the iORR was only 3% (2). Datopotamab deruxtecan
(Dato-DXd), another anti-TROP2-ADC, delivers its payloads to the tumor via a 
cleavable tetrapeptide-based linker (3). Dato-Dxd is approved in the USA and 
Japan for HR+ HER2- BC and is being investigated in TNBC as a monotherapy and 
in combination with durvalumab (TROPION-Breast02 and TROPION-Breast05, 
respectively). Dato-DXd showed a favorable antitumor effect in TNBC brain 
metastases (4), but the pharmacodynamics of Dato-DXd in brain metastases have 
not been determined. Here, we evaluated the efficacy and payload distribution of 
Dato-DXd and SG in a mouse brain metastasis model of TNBC.

OBJECTIVES: 
1: To generate mouse models of metastatic brain tumors from TNBC cell lines
2: To evaluate changes in expression of drug target molecules in brain metastatic 
foci 
3: To evaluate the efficacy of anti-TROP2-ADC in metastatic brain tumor models 
4: To visualize and quantify the distribution of antibody and payload components 
of these ADCs in metastatic brain tumor models

METHODS (schema):
Experiment 1: Creation of a brain tumor model
A brain metastasis model was created by intracranial injection of cancer cells.
Experiment 2: Biological characterization of the tumor
The expression status of the drug target molecule, TROP2, was evaluated 
histopathologically in tumor tissues collected after tumor formation.
Experiment 3: In vivo drug testing
Once the tumors reached the standard size (set value based on IVIS analysis), the 
animals were randomly divided into groups treated with Dato-DXd or SG. The 
drugs were administered intravenously to each group. Tumor chemiluminescence 
(measured by IVIS Lumina S5) and body weight were measured to observe the 
treatment effect and toxicity, respectively.
Experiment 4: Pharmacokinetic and pharmacological analysis
The animals were randomly grouped into mice treated with Dato-DXd or SG. The 
drugs were administered intravenously to each group. At 0 (immediately after 
administration), 6, 24, 48, and 72 hours after administration, tumor and blood 
samples were collected under anesthesia from each group for pharmacokinetic 
analysis.

RESULTS

Table 1. IC50 of SG, Dato-DXd, SN-38, and Dxd

Cell line SG (nM) Dato-DXd (nM) SN-38 (nM) DXd (nM)

HCC1806 Average±SD 114.4±16.0 >200 158.0±28.3 180.7±88.1

MDA-MB-231 Average±SD 173.7±27.8 >200 213.9±16.0 191.6±11.2

MDA-MB-468 Average±SD 136.1±164.7 >200 49.7±46.6 87.4±48.1

HCC1395 Average±SD 207.5±15.6 >200 152.4±20.3 221.0±6.41

BT-20 Average±SD 161.3±35.3 >200 154.5±10.8 154.0±5.75

MDA-MB-468 cells had moderately high TROP2 expression and uniformly expressed TROP2
in immunohistochemical staining (Figure 1). Datopotamab (antibody of Dato-DXd) and
sacituzumab (antibody of SG) showed the same binding ability to each cell line (Figure 2).

Figure 1 Figure 2

We evaluated in vitro cell cytotoxicity (IC50) of SG, Dato-DXd, SN-38, and DXd. Dato-DXd
showed a higher IC50 than other compounds (Table 1).

Dato-DXd and SG, both at 10 mg/kg, were administered intravenously on day 1. 
The percentage change in total flux [p/s] from baseline in the brain metastasis model was higher in the Dato-DXd group (average: –97.28%) 
than in the SG group (–1.8%) at day 8 after administration (Figure 3A–B) and Dato-DXd led to significantly greater tumor regression than SG. 
On day 15, tumor regrowth was observed in the SG group (Figure 4A), but shrinkage was maintained until day 28 in the Dato-DXd group.
Figure 3

Dato-DXd treatment led to prolonged survival. 
The median survival of animals with brain 
metastases was 18 days (range: 14 - 22 days) in 
the control group, 48 days (15 - 55 days) in the SG 
group, and 83 days (49 – not reached[NR] days) in 
the Dato-DXd group (p=0.0018; Figure 5).

Figure 5

Unconjugated payload in the plasma was lower in Dato-DXd than in SG (Figure 6A (a) and 
(b)). The payload in the brain tumor remained higher over time in Dato-DXd than SG 
(Figure 6B). The area under the payload concentration-time curve was higher in the 
Dato-DXd group (320.9 ng.hr/g) than in the SG group (161.8 ng.hr/g). 
The unconjugated payload of SG in plasma and tumor decreased over time. The 
unconjugated payload in the normal tissue (left hemisphere) of the brain was lower than 
in the tumor side in both Dato-DXd and SG groups. The area under the payload 
concentration-time curve in the normal brain was 13.7 ng.hr/g in the Dato-DXd group 
and 48.5 ng.hr/g in the SG group.
Figure 6

Both Dato-DXd and SG accumulated in accordance with tumor localization (GFP in Figure 4A–
B). In the high-magnification image, the antibodies were mainly distributed at the edge of the 
tumor (Figure 4B).

Figure 4

Dato-DXd has potent antitumor activity compared to SG in a TNBC brain tumor mouse model (Figures 3A–B and 5). Although the delivery of the 
antibody of both ADCs was similar, the concentration and retention time of the free payload were different between the ADCs. While the free 
payload of SG showed low accumulation in brain tumors and the concentration in tumors decreased within a short period, that of Dato-DXd was 
maintained in the brain tumors. Our study suggests that the retained concentration of DXd results in greater efficacy (Figures 3 and 6B). Thus, 
ADCs that can retain their payloads in tumors might be suitable therapeutics against intraparenchymal lesions. A limitation of this study is that 
the recommended doses for patients are 10 mg/kg SG on day 1 and day 8 every 3 weeks and 6 mg/kg Dato-DXd once every 3 weeks, and the 
dosing used in this model does not directly correlate with human dosages, necessitating caution in interpreting the results.
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