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A hundred years ago, Dr. Marshall A. Barber proposed a new technique - the microinjection technique. He 
developed this method initially to clone bacteria and to confirm the germ theory of Koch and Pasteur.
Microinjection can also be used in the cloning of organisms, in the study of cell biology and viruses, 
and for treating male subfertility through intracytoplasmic sperm injection.
There are two basic types of microinjection systems. The first is called a constant flow system and the 
second is called a pulsed flow system. 

Microinjection is a direct method to introduce DNA into either cytoplasm or nucleus. It is a 
microsurgical procedure conducted on a single cell, using a glass needle (i.e., a fine, glass 
microcapillary pipette), a precision positioning device (a micromanipulator) to control the movement of the 
micropipette, and a microinjector. Extrusion of fluid containing the genetic material through the 
micropipette uses hydrostatic pressure. Injections are typically carried out under direct visual control, 
using a microscope. The small tip diameters of these micropipettes, combined with the high precision 
of the micromanipulator, allow accurate and precise DNA delivery. Conceptually, microinjection is the simplest 
gene delivery method. However, it is difficult to apply. Although pronuclear injection of DNA is very 
efficient, it is a laborious procedure; only one cell at a time can be injected, typically allowing for only 
a few hundred cells to be transfected per experiment. The cytoplasmic injection of DNA has been 
observed to be less effective probably because of cytoplasmic degradation of DNA by cytoplasmic 
nuclease enzymes.

https://en.wikipedia.org/wiki/Cloning
https://en.wikipedia.org/wiki/Subfertility
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/nuclease


DNA microinjection is the dominating technique leading to random integration of a transgene 
via the introduction of DNA into the pronucleus of a developing zygote. Following fertilization 
of a mouse egg, the male and female pronuclei remain separated for a few hours before they fuse 
to make the zygotic nucleus, thus allowing for microinjection of the desired genes into the larger 
male pronucleus. Eggs that can survive the injections are transferred into the oviducts of a foster 
mother i.e., pseudopregnant female mice for the generation of Founder mouse, from which 
permanent transgenic lines can be established. The presence of transgenes in the offsprings can 
be identified by PCR analysis or Southern blot hybridization.

Microinjection is a simple mechanical process usually involving an inverted microscope with a 
magnification power of around 200x (though sometimes it is performed using a dissecting 
stereo microscope at 40–50x or a traditional compound upright microscope at similar power to 
an inverted model).

https://en.wikipedia.org/wiki/Inverted_microscope
https://en.wikipedia.org/wiki/Optical_power
https://en.wikipedia.org/wiki/Stereo_microscope
https://en.wikipedia.org/wiki/Optical_microscope#Compound_microscope







