
the biopsy tissue needs to be of a size that does not 
impede nutrient flow into the tissue core, yet maintains 
a large area of contiguous TME. To achieve this balance, 
the CNBs must be cut uniformly and this poses a technical 
challenge for automation due to the size and delicate 
nature of CNBs. elive™ Edge is an automated cutting 
instrument designed to overcome challenges associated 
with precisely cutting small tissue pieces, such as CNBs, 
while preserving large areas of native TME.
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elive™ Edge: 
An Automated Cutting 
Instrument Used to Produce 
Live Tumor Fragments for the 
Assessment of Immunotherapy 
Response Ex Vivo

Introduction

Purpose

Problem Statement

This white paper introduces elive™ Edge, an automated 
cutting instrument used to precisely cut clinically relevant 
tissue form factors, such as core needle biopsies (CNBs), 
while preserving large contiguous areas of the native 
tumor microenvironment (TME).

Components of the native TME play a critical role for  
characterizing immune checkpoint inhibitor (ICI) response1–6. 
However, many approaches to predict response to ICI do 
not maintain an intact live native TME (eg, histological or 
genetic biomarkers) reducing their accuracy potential. It has 
been shown that ex vivo models may more accurately predict 
response to ICI when larger, more contiguous areas of 
the native TME are maintained, allowing assessment of 
ICI response under conditions most closely resembling 
the patient’s tumor7. However, such models require large 
amounts of tumor tissue collected via resections to  
address challenges of tumor heterogeneity. 

CNBs are collected through standard of care diagnostic 
procedures in clinical settings where patients are likely  
to receive immunotherapy. Therefore, the ability to  
efficiently process CNBs and assess their response  
to ICI ex vivo greatly enhances the practical potential  
of elive™ for conducting ex vivo functional precision  
medicine. To maintain ex vivo culture over ~72 hours,  

Figure 1. An overview of elive™. LTFs from human CNBs are cut with elive™ Edge, encapsulated in elive™ Gel, sequentially treated with IgG control then 
ICI, and assessed for response.

elive™ enables ex vivo culture of live tumor fragments 
(LTFs) created from CNBs to assess tumor response to  
immunotherapy8. CNBs are cut into LTFs approximately  
300 µm in thickness using elive™ Edge, an automated 
cutting instrument (Figure 1). LTFs are then encapsulated 
in a proprietary hydrogel (elive™ Gel) and treated using  
a sequential treatment strategy (elive™ Method) in  
which IgG control followed by ICI are added to the  
same well. Tumor response to ICI is then assessed by  
cytokine profiling.

elive™ enables ex vivo profiling of 
live tumor tissue
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elive™ Edge enables automated, precise 
cutting of small, delicate tissues.
CNBs are small pieces of tissue collected from a patient’s 
tumor that range in size from ~1-2 mm in diameter,  
depending on the needle gauge (12-20 gauge) used for  
biopsy collection, and 3-20 mm in length depending on 
the tumor size and type. Cutting of this tissue poses  
challenges due to the range of size and delicate nature 
of the tissue. Placing the entire CNB into a single culture 
well would keep the largest contiguous area of the native 
TME intact and negate the need for tissue cutting;  
however, without cutting, the CNB becomes deprived  
of sufficient nutrients due to tissue thickness, making  
it more prone to necrosis. elive™ Edge is an automated 
cutting instrument that produces LTFs from CNBs as 
small as 20-gauge while maintaining an intact and viable 
TME, thus solving for current issues in biopsy processing 
(Figure 2). Even when CNBs are frail and delicate,  
automated cutting with elive™ Edge allows for greater 
precision in LTF shape and size that is challenging to 
achieve with hand cutting. Compared to hand cutting, 
elive™ Edge decreases the number of user touch points, 
increasing scalability and reducing inconsistency in  
sample processing.

The elive™ Edge blade vibrates while sectioning  
to precisely and consistently cut through CNBs.  
Vibrating the blade while cutting prevents pulling,  
tearing, and deformation of the CNB that can occur 
when the blade is forced through the tissue9,10.  
The blade oscillates to generate oblique cuts with  
a uniform thickness of ~300 µm (Figure 3). Optimal  
nutrient diffusion in tumor tissue occurs at distances  
less than 150 μm from capillaries11; tissue cut at a  
thickness of ~100 μm or less risks a decrease in cell  
viability and an increase in tissue damage, while  
tissue cut at a thickness greater than 300 μm results  
in poor nutrient diffusion12. Therefore, the thickness  
of 300 µm allows for the greatest amount of  
contiguous tissue to be cut without compromising  
tissue integrity, cell viability, and nutrient diffusion.

Figure 2. Representative images of CNBs cut on elive™ Edge.  
A) A 20-gauge Lung cancer biopsy embedded in agarose and the  
subsequent LTFs. B) An 18-gauge Ovarian cancer biopsy embedded in  
agarose and the subsequent LTFs.

Figure 3. The elive™ Edge blade cuts consistently as it passes through 
the length of the gel mound creating LTFs of uniform thickness.
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20 gauge (Lung)

18 gauge (Ovarian)
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Table 1. LTF characteristics and parameters for 12- to 20-gauge biopsies at 90° versus 20°.

v.1

elive™ Edge maintains larger contiguous 
areas of the native TME and reduces  
cutting time compared to alternative 
cutting methods.
Alternative cutting methods include cutting a CNB 
longitudinally (0° angle) to produce thin sheets of tissue 
or perpendicularly (90° angle) to produce circular pieces 
of tissue. CNBs cut at 0° maintain more contiguous TME; 
however, more surface friction occurs between the blade 
and tissue, which results in breakage and poses a technical 
challenge for automated tissue cutting. Cutting at 90° 
yields more LTFs per CNB, but the LTFs consist of less 
contiguous TME (Figure 4A). At 20°, about 3.5 times  

Table 1 lists the estimates for the target total tissue per well for CNB LTFs cut at a 90º or 20º angle from samples collected 
by various needle gauges. The volume per fragment for CNBs cut at 20° is greater than 90° across all gauges (Table 1).

more contiguous area of TME is maintained than tissue 
cut at 90° (Figure 4B). Thus, the 20° angle cut offers a  
balance between maintaining greater areas of intact  
TME and reducing tissue breakage while cutting.

Other drawbacks for cutting at a 90° angle include  
additional cutting of the tissue and extended cutting 
time. The duration of a 10 mm CNB cut lasts ~18 minutes 
and requires 29 cuts. However, cutting the same length 
CNB at 20° takes ~8 minutes for 13 cuts (Figure 4B).  
The decreased cutting time at the 20° angle allows  
tissue plating and processing to occur more efficiently 
than at 90°, which reduces a potential negative impact on 
viability and increases the scalability of tissue processing. 

Figure 4. Cartoon drawings of CNBs depicting the cutting angles of 90° and 20°. A) The difference in the number of LTFs created from a 90° cut and a 20° cut on  
a 10 mm biopsy. B) CNBs cut at 90° take two times longer than CNBs cut at 20°. C) At 20°, 3.5 times more contiguous area is present in the LTFs compared to 90°. 

Gauge Inner diameter 
(mm) 90° 20° 90° 20° 90° 20°

12 g 2.159 1.140 2.980 5 2 5.702 5.960

14 g 2.109 0.603 1.580 9 3 5.429 4.739

16 g 1.194 0.339 0.887 16 6 5.429 5.320

18 g 0.838 0.166 0.439 33 12 5.486 5.270

20 g 0.603 0.085 0.219 64 25 5.429 5.470

Volume per fragment 
(mm3)

Fragments 
per well

Total tissue volume 
(mm3)

8 mins

10 mm 18-GAUGE CORE NEEDLE BIOPSY ACTIVE CUTTING TIME SLICE

18 mins
30 Slices

Area = 0.50 mm2

14 Slices

90° (Perpendicular Cut) 0.8 mm x 0.8 mm circular slice

0.8 mm x 2.9 mm oval slice20° (Oblique Cut)

A B C

2x Shorter
cutting time 3.5x More

contiguous area

Area = 1.82 mm2

A B C



4

v.1

LTF Cutting Process

Elements of cutting on elive™ Edge
The elive™ Edge blade holder houses the scoring blade 
(Figure 5C). The scoring blade sections the tissue a total 
of 39 times in equal increments of 300 μm (Figure 2 and 
Figure 5D). The scoring blade travels down 3 mm as it  
oscillates with a peak-to-peak amplitude of 2 mm to  
create oval LTFs (Figure 5E). 

Use for elive™
The LTFs are plated in a 24-well plate, encapsulated  
in elive™ Gel, and cultured for 72 hours to assess  
cytokines and predict response to ICI on elive™. 

Sample Collection
CNBs are received from patients as additional cores  
collected during standard diagnostic procedures and 
placed in a 15 mL conical tube containing transport  
media for processing on elive™.

Sample Preparation
The CNB and media are then poured into the embedding  
mold (Figure 5A) where the excess media seeps through 
the drain holes on the bottom of the mold. Once the  
CNB is positioned horizontally and rests flush along the 
bottom of the mold, the user dispenses 7.5 mL of a gel 
(eg 37°C agarose) and firmly presses the sample mount 
into the embedding mold. The gel solidifies on ice for 
5 minutes before loading the sample holder onto the 
elive™ Edge instrument (Figure 5B) at a 20° angle. The 
sample holder is tightened with the sample holder nut 
(Figure 5A) to stabilize the CNB embedded in the gel 
mound during cutting.

Figure 5. Computer-aided design of the elive™ Edge cutting instrument 
and its consumables: A) the sample holder, B) the elive™ Edge instrument 
with the sample holder and blade mounted, and C) the blade holder.  
Animated images depicting the cutting process: D) the blade sectioning,  
E) and an example oval LTF.
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Conclusion
elive™ Edge creates LTFs by precisely cutting CNBs while maintaining large areas of contiguous TME. elive™ Edge  
increases the throughput and scalability of CNBs processed on elive™ by automating and increasing the efficiency  
of the cutting process. 

Learn more about how elive™ enables prediction of response to immunotherapy at our website 
and view additional resources highlighting elive™ Edge here: 

elive™ Edge Video: Watch a short video of 
an animated demonstration of cutting on 
elive™ Edge

2025 AACR Poster: elive™ includes elive™ 
Edge–a bespoke instrument designed to  
cut live tumor biopsies into fragments

Journal of Translational Medicine  
Publication: A live tumor fragment platform 
to assess immunotherapy response in core 
needle biopsies while addressing challenges 
of tumor heterogeneity  
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