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Introduction
With the advances of molecular genetics and gene biology approach, 
molecular medicine and diagnostic tools are invented to find various 
molecular sample preparations of lethal and fatal pathogenesis 
and diseases for interpreting various tumour or cancer models. 
Tissue microarray method permits parallel evaluation of molecular 
profiling of various clinical samples. This method is helpful for 
immune chemists and histopathologists for quick, cost effective 
and efficient analysis of large-scale testing and interpretations of 
spheroids and organoids using immunohistochemistry based methods, 
fluorescent studies of in situ hybridization and ribonucleic acid in 
situ hybridization. Various proposed 3D cell spheroid and melanoma 
models can be considered to find out various therapeutic effects of 
drugs for studying various clinical aspects of tissue development, 
regeneration and oncogenesis.1–3 The importance of these models 
is enhanced by high throughput 3D spheroid culture technologies 
allowing pathologists and clinical researchers to culture spheroids 
and organoids under different experimental variables. Microarray 
technique is considered more efficient approach for carrying out 
various proposed pathohistological sectioning/embedding/staining 
that are feasible for vast three-dimensional cell spheroid sample sets. 
Different types of Hematoxylin and eosin  (H&E) stained cell lines 
including other staining protocols can be well very helpful to interpret 
histology of tissues. Hence, this various staining protocols including 
microarray method are used to optimize tissue/spheroids models/ 
stem cell models of many fatal pathogenesis like cancers, benign-
tumour and tumour for tissue based engineering, safe examination 
with effective evaluations in tumours and cancer research.4–7

Materials and methods 
Preparation of hematoxylin and eosin (H&E) paraffin 
block

Paraffin blocks is prepared by isolating cylindrical tissue core called 
biopsies from paraffin donor blocks and performed the re-embedding 

of them into a single recipient called microarray block at defined array 
coordinates as per experimental design. Firstly, donor blocks which 
invariably stored paraffin blocks are fetched and section cutting was 
done to prepare standard microscopic slides which are examined with 
hematoxylin and eosin staining (H&E).3,4 A tissue microarray set 
up is used to prepare tissue core from the donor block and this core 
is further placed in an empty paraffin block called recipient block. 

Paraffin infiltrated agarose microarrays preparation were mounted 
in microtome and prepared core is placed at accurate recorded and 
assigned coordinate, typically on a Microsoft Excel.4,5 All hepatic 
tissue specimens have been prepared in 7.5-20 µm sized sections and 
stained with Hematoxylin and eosin. Tissue microarrays are consisted 
of tiny tissue cores up to size of 0.6  mm in diameter, exact from 
specified regions of interest in prepared paraffin embedded tissues. 
These prepared tissue cores are customized by using hollow needles 
of fixed diameters by inserting in to paraffin blocks. These tissue cores 
are further placed into set slots in recipient paraffin block in a precisely 
pattern and area of interest is delineated accordingly. Sections of tissue 
array block are incised by using microtome, mounted on a microscope 
slide, and analysed.6,7

IHC (Immuno Histochemistry) procedure 

Immuno histochemistry technique is used to check the antigen-
antibody reaction in the tissue sample used to observe its anatomical, 
physiological, immunological interpretations. To avoid any fungal 
contamination for long preservation of collected tissue samples, 
add thymol and filter. The sections were placed on slide and keep 
it on the hot plate and deparafinize. Keep the slide in 3% hydrogen 
peroxide for at least 25 minutes. The sample was retrieved for the 
antibody in microwave for six minutes followed with washing by 
distilled water and TBS buffer. Protein block was added for around 
10 to 15 minutes and wipe it followed by pouring the primary 
antibody and keep it overnight. Next day, it was washed with TBS 
and added secondary antibody for proper binding of primary antibody. 
Further it was washed with TBS and added tertiary antibody 10 to 
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Abstract

In-vitro Microarray method is based on the concept of nucleic acid hybridization which 
involves comparative analysis of DNA or RNA molecules of identical sequences in the test 
samples. It also involves various steps of histopathology in a highly sensitive technique, 
three-dimensional micro-physiological in-vitro cultures, called organoids and spheroids. It 
is more promising approach for more quick and efficient finding for patient clinical diagnosis 
relevance with more reliable therapeutic productivity in various case studies. Even so, at 
present days, more potent and effective characterization methods for three-dimensional 
structures are controlled in small groups of evaluation of simplistic live/dead techniques. 
Various protocols proposed for sectioning and staining in-vitro micro tissues which are 
considered by clinical scientists for examining and visualization of various molecular and 
biochemical structures like DNA, RNA and protein targets. So that, their respective various 
morphological examination and immunochemistry staining for in-vitro tissue cultures were 
performed to test more than hundred numbers of samples at one time or in one go. The 
cellular or tissue microarray that are explore for high throughput screening and analysis for 
large number of biological molecules to get more reliable and predictable observation of 
tissue samples. Microarray involves the evaluation of many similar or same kind of sample 
having same purpose in a single go rather than performing them individually following 
their respective immuno histochemistry, immuno fluorescence in situ hybridization. 
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20 minutes followed by adding DAB solution (DAB buffer +DAB 
brown coloured chromogen) which allowed to get better intensity of 
visualization of antigen-antibody complex in observed tissue when 
mounted with DPX.

Preparation of oil red staining

This stain is used to observe neutral fats in liver tissue in various 
pathological studies. Staining procedure is needed cryopreservation 
storage (80 degree Celsius) followed by melting for 25 minutes. 
Tissue was placed on the chuck plate and performs embedding using 
cryomatrix in the cryotome instrument for getting their sectioning of 
about seven micro meter sized slices. The trimmed slide was kept on 
the hot plate for fixation followed for staining to be placed in oil red 
stain jar for 1 to 2 hrs. 

Preparation for massen’s trichome staining (MT 
Staining)

MT staining is used to detect collagen, cytoplasm and nuclei. Trichome 
stain is consisted of combination of three different types of stain. 
Collected sample was deparaffine and dipped in Bouin’s fluid solution 
for more than 1 hr in water bath at 25 degree Celsius. Prepared slide 
was rinsed under running tap water for 5 to 10 minutes. It was further 
counter stain with haematoxylin followed by washing in distilled 
water. Stain with Beibrick scarlet stain was used to stain the slides 
keep the slides dipped for 10 to 15 minutes followed by washing in 
distilled water. Phosphotungsten stains were dropped on slides and 
keep it untouched for 6 to 8 minutes. Wiped out the Phosphotungsten 
and Anline blue was poured and again kept the slide untouched for 
8 to 15 minutes. It was followed by washing with glacial acetic acid 
and alcohol.8

Results and discussions
The visualization of the slide which is stained with Hematoxylin and 
eosin (H&E) (Figure 1A) was showed the following results where pink 
coloured areas are visualized and light pinkish blue marks are spotted 
when subjected to light microscopic examinations. The Haematoxylin 
stains the cell nuclei were observed in blue colour because it is a basic 
dye and cationic in nature that stains the acidic structures. The Eosin 
stains the cytoplasm in the pink colour and stained cell components 
such as muscular fibres, intracellular and extracellular fibres. The 
analysis is done on the computer named as Invitrogen “EVOS” FL 
Auto 2 Imaging System.7,8 Studying the spheroid microarray, 10 cell- 
traces as spheroids were cultured and embedded them in mixed cell 
line microarray. Hematoxylin and eosin staining was used to study 
spheroid morphology. Even so, micro sized sample of each tissue core 
was compared with single tissue section in the range of 0.6–3.0 mm 
in diameter being as representative of donor array block. Block of 
cancerous tissue is mostly to have some area of normal tissue as well 
and random core sampling was planned to highlighted precise area of 
normal liver tissue. Because of this, more than two cores are chosen 
from a donor array block and transferred into the Tissue Microarray 
recipient block for examining the areas of targeted critical lesions 
microscopically (Figure 1B).6,7 Some cell line traces longer form 
spheroid were prepared in loose aggregates as a substitute although 
the fulfilment charge for transfer of spheroid of loose aggregates got 
minimized. At the same time as a few cell traces are observed together 
with the pancreatic cancers that derived formed compact round 
spheres in the tissue microarray block (Figure 1B).8,9 When results 
was analysed with Immuno-histochemistry (IHC) protocol in the 
microscope, brown coloured was observed in the slides where antigen 
–antibody reaction was occurred (Figure 1C). When interpretation 

was done with analysis of oil red staining methods, visualized that fat 
cells and adipose cells were appeared red and nuclei appeared in blue 
colour (Figure 1D). While studying the results of Massen’s Trichome 
staining (MT) staining, it was found that fatty tissues having fibrosis 
or any muscle fibre and cytoplasm was appeared red and collagen 
resting area was appeared blue; nuclei stained black and background 
is stained remain red (Figure 1E). Spheroid or tissue cores have been 
showed necrotic and well visualized with intense effect for their best 
histological examination or interpretations when observed in the 
Hematoxylin and eosin (H&E) staining (A) as compared with other 
methods (Figure 1) whose results are well akin with previous cited 
observations.10–12

Figure 1 Pictorial comparative visualized observations of hepatic tissue 
segments by using different staining methods/procedures 1 Hematoxylin and 
eosin (H&E) method, 2 Tissue microarray, 3 Immuno-Histochemistry method, 
4 Oil red staining method, 5 Massen’s Trichome (MT) staining method

Conclusion
In-vitro tissue microarray is considered more powerful cost effective, 
quick and reliable diagnostic tool for clinical interpretations of many fatal 
diseases or cancers. Hence, this technique have also set benchmarks 
in diagnostic and therapeutic studies and also studying the biomarker 
for various proposed experimentation based on drug expression. 
Tissue microarray methodology is found to be main backbone in the 
routine pathology staining examinations to predict various tissues 
morphology including abnormal pathology or any response of cancer 
therapy given to patients. It also has wide range of implicit and incise 
explorations in prognostic oncology and drug discovery. But better 
visualized results were reported for H&E staining (hematoxylin 
and eosin staining) and this protocol was remain first choice for 
histopathologists for more decades worldwide and considered this 
protocol as the Gold Standard in cancer/tumour diagnosis even when 
used for tissue microarray method. Precise and potent morphological 
examination of cell nucleus and cytoplasm was done with ease by 
using hematoxylin and eosin staining (H&E staining) and volume 
bright-field imaging can be subjected for enhancing the efficacy of 
the present method. Hence, diagnostic criterion that are based on 
H&E staining might be proposed to study tumours spatially and the 
stain can reveal specific chemical components of cells for providing 
more precise subcellular structural information of lesions of examined 
biopsy samples.  All these features are lacked in other stains and 
techniques, so that H&E staining is preferred most easy and reliable 
staining method for histological examinations among other most 
popular histological staining protocols including tissue microarray.13,14
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