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Supplementary materials: 

Tab. S-1 Parts information of w-SCOPE, including specification, cost, 

manufacturing method and vendors 

Fig. S-1 The pictures of the w-SCOPE parts and the whole device working in an 

incubator 

Fig. S-2 Comparison of the cell viability and therapeutic window results obtained 

by the w-SCOPE and the standard CCK-8 assay 

Fig. S-3 Demonstration of w-SCOPE’s capability of conducting cell migration 

study 

Fig. S-4 A 72 hours’ time-course study on HeLa cervix cell culture using w-

SCOPE 

Fig. S-5 The image subtraction for separating the floating and non-floating cells 



Video. S1 Video showing the comprehensive dynamics of the selected HEK-293 

cells throughout all the time points of the Paclitaxel exposure 

Video. S2 Video showing the comprehensive dynamics of the selected MCF-7 cells 

throughout all the time points of the Paclitaxel exposure 

Video. S3 Video showing that dividing cells transiently turn round but still attach 

to the dish surface 

 

 

All the parts used for the w-SCOPE are compact and cost-effective. The complete part 

information, including function, specification, price and vendor, are listed in Table. S-

1. It should be noted that the cost of 3d printing could drastically drop by either batch 

production or changing the vendor.  

 

Table. S-1. This table shows the information of the parts that are used on w-SCOPE, including 

specification, price, manufacturing method and vendors. 

 

Besides the 3-D model in Fig. 1, to further display the w-SCOPE and its working 

principle, the real product is imaged and shown in Fig. S-1. 



 

Fig. S-1. (a). The separate parts of w-SCOPE. (b). w-SCOPE working in the incubator. 

 

The cell viability and therapeutic window results obtained from w-SCOPE have been 

proven to be highly consistent with those from standard image-based cytometers (figure. 

5b). Here we further validate w-SCOPE’s performance via comparing it with CCK-8 

cell viability assay. The results are shown in Fig. S-2. For both cell lines, the cell 

viability results from CCK-8 assay are larger than those from w-SCOPE. A possible 

reason is that, though due to bad physiological conditions, some cells emit very weak 

fluorescent light that can hardly be detected by the w-SCOPE, they are still alive and 

thus can be discerned by the CCK-8 method. However despite the deviation between 

two methods for the cell viability measurement, their therapeutic window results remain 

very close, indicating a reasonable analysis from w-SCOPE. 

  

 

 



Fig. S-2. Comparison of the cell viability and therapeutic window results obtained by the w-

SCOPE and the standard CCK-8 assay. All the key experimental conditions including the drug 

type, drug concentration, drug exposure time and the cell culturing environment had been 

carefully maintained the same for strict comparison and the viabilities were calculated after the 

cells being treated with paclitaxel for 12 h. The CCK-8 assay had been repeated for three times 

to generate the error bar.  

 

Through continuous monitoring on the HEK-293T cells treated with Paclitaxel, we 

found when these cells were experiencing tough environment caused by the drug, they 

tended to migrate closer with each other (e.g., cell group C in the figure S-3) or even 

touched with each other and eventually merged together (e.g., cell group A and B in the 

figure S-3). A possible explanation of this phenomena is that the cells are trying to 

aggregate for a better survival from cytotoxicity. Here we gave an example that the w-

SCOPE can be used to visualize the dynamics of cell migration. In the future, we plan 

to further perform comprehensive study on tumor cells fate, such as the study of 

proliferation, mobility and viability, under various anti-cancer drugs treatment. 

 

 



Fig. S-3. Visualization of cell migration using w-SCOPE with fluorescence configuration. The 

selected HEK-293T cells were incubated overnight before treated with 10 nM Paclitaxel. (a)-

(f) show the time-lapse images which were captured from 1 hour to 6 hour post paclitaxel 

treatment, with an interval of 1 hour.  

 

For verifying the reliability of our device, we additionally performed a long term, 72 

hours cell culture on w-SCOPE using HeLa cervix cell line and continuously studied 

the dynamics of the cell proliferation from the start of adherence to the maximum 

confluence. The results are presented in Fig. S-4. The (a) to (n) shows the cell images 

that were recorded from start point to 72 h, with an interval of 4 hours (24 hours between 

the last 2 time points). Then we compare 2 small region-of-interests from 12 h and 32 

h (fig. S-4, o), to further uncover the details of the cell proliferation (3 areas labelled as 

red). In (p), the number of the cells under each time point was counted based on the 

image, and its variation was further plotted in respect to the entire culture time. The plot 

indicates that the HeLa cells may have a quasi-linear proliferation rate before it reaches 

a high confluence at ~40 hours. 



 

Fig. S-4. A 72 hours’ time-course study on HeLa cervix cell culture using w-SCOPE. (a)-(n) 

show the time-lapsed cell images which were recorded from 0 hour to 72 hours. The time 

interval is 4 hour from (a) to (m), and 24 hour between (m) and (n). (o) compares 2 selected 

regions from 12 h and 32 h. The areas shows significant cell proliferation are labeled as red. (p) 

The plot of the cell number in respect to the culture time. 

 



 

Fig. S-5. The image subtraction for separating the floating and non-floating cells. (a) The 

original cell image containing the floating and adherent cells. (b) The second cell image taken 

at the same point but with the floating cells dislodged. (c) The subtraction of the first 2 images, 

which generates an intermediate image displaying the floating cells only. (d) The Subtraction 

between the original image and the intermediate image, showing the adherent cells only.  

 

Video. S1 shows the 12 hours time-lapse mobility tracking of the HEK-293 cells with 

1 hour interval per frame.  

 

Video. S2 shows the 12 hours time-lapse mobility tracking of the MCF-7 cells with 1 

hour interval per frame.  

 

Video.S3 shows that dividing cells transiently turn round but still attach to the dish 

surface.  


