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Microchips inserts have been known to people since 

quite a while. Putting heart pacemakers in people is 

viewed as a direct method. In later circumstances we 

have start to utilize cerebrum pacemakers for helpful 

purposes to minimized ailments, for example, epilepsy, 

parkinsons ailment and extreme sorrows. Microchips are 

notwithstanding being set inside prosthetic knees and 

hips amid therapeutic strategies to help in the social 

event of post agent investigation that can help restoration 

further. While therapeutic advancement that uses 
microchips flourish, in the course of the most recent 

decade we have start to see the potential utilization of 

microchips inserts for non restorative gadgets in people, 

in particular for control accommodation and care 

applications. The greater part of these developing 

applications that have been shown in various contextual 

analyses have used inactive RFID (radio frequency 

identification) labels or transponders inserted in the 

tricep, lower arm, wrist or hand of the implantee. The 

RFID transponder stores a one of a kind identifier that is 

activated when the gadget comes into scope of a peruser 
unit. Medication conveyance is the technique or 

procedure of regulating a pharmaceutical compound to 

accomplish a restorative impact in people or creatures. 

For the treatment of human illnesses nasal and 

pneumonic courses of medication conveyance are 

increasing expanding significance. It is in this way 

important to outline a medication conveyance gadget that 

has the accompanying qualities. 

 One that is easy to utilize and make. 

 One that is multi welled with the goal that the 

medications and different atoms can be conveyed for 

a considerable length of time or years on end. 

 Device of changing dose structures to hold diverse 

medications and particles and to discharge the 

substances in controlled tried and true way. 

 Device which is biocompatible and little in size to 

be implantable in people i.e MICROCHIPS. 
 

 
 

MICROCHIP DRUG DELIVERY SYSTEM – 

DEVICE DESIGN 

Microchip fills in as a substrate which has various 

repositories (stockpiling) equipped for holding chemicals 
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ABSTRACT 
The acknowledgment that the remedial adequacy of specific medications can be influenced significantly by the 

manner by which they are conveyed has made monstrous enthusiasm for controlled medication conveyance 

frameworks. Much past work in sedate conveyance concentrated on accomplishing managed tranquilize discharge 

rates after some time, while a later pattern is to make gadgets that permit the discharge rate to be changed after 

some time. Advances in microfabrication innovation have made an altogether new sort of medication conveyance 

gadget conceivable. Evidence of-standard tests have demonstrated that silicon microchips can store and discharge 

numerous chemicals on request. Future combination of dynamic control gadgets, for example, chip, remote control 

units, or biosensors, could prompt the advancement of a 'drug store on a chip,' ie 'savvy' microchip inserts or tablets 

that discharge drugs into the body naturally when required. This article is review on the advancement of the 

microchip technology. It elaborates on the design of microchip device its materials used in making of the device. 

The review focuses on the release of medications and working patterns. It makes us understand the basic 
methodology involved in its usage and its varied applications in treatment of diseases. 
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in various states i.e strong, fluid or gel frame. It is then 

secured by a conductive film which is has an electric 

information. The device is controlled by a microchip. 

The chip has a capacity to control electrically the arrival 

of medications and disintegration in the gold film. The 

different organs of this device is clarified beneath 
 

1. The substrate: - This is the construct of the device in 

light of which the supply is mounted. Materials utilized 

as a help are reasonable for carving and they are 

impermeable to atoms being conveyed. 

 

2. Release framework: - This is reliant on the treatment 

chose for the patient, whether it is beat or persistent 

discharge. The conveyance of the medication can be 

accomplished by dynamic or aloof procedures separately. 

 

3. Reservoir Caps: - During the dynamic discharge the 
store tops comprises of thin layer of conductive material 

which goes about as anode and is encompassed by 

cathode. The segment of anode exhibit simply over the 

supply oxidizes and breaks up the layer into the 

arrangement in which the microchip is being suspended. 

 

4. Reservoir filling: - Three dimensional printing is 
equipped for creating complex structures by ink stream 

printing. The printing example can be acquired from a 

PC helped configuration demonstrate (CAD). Ink stream 

printing alongside PC controlled arrangement 

mechanical assembly can store little amount of gel into 

the repository. 

 

5. Power Source: - The gadget is controlled by clock, 

demultiplexer, microchip or an information source. 

These segments can be electrically connected by fired 

substrate with metal interconnection. 

 

 
 

MATERIALS USED 

The materials utilized as a part of microchips ought to be 

biocompatible and non harmful. These ought not have 

any kind of unfavorable response when they interact with 

the particular organ. Following are some quickly 

clarified materials utilized. 

 
1. GOLD: - It is chosen for its model film. 

- It has one of a kind Electro-concoction properties and 

biocompatibility 

- It has a flawless complete, can be effortlessly kept and 

designed 

- It has low reactivity against different substances and is 

safe towards consumption in numerous arrangements 

over the whole pH extend. 

- Gold material when blended with little amount of 

chloride particle makes potential district which supports 

the arrangement of gold chloride buildings 

 

2. SILICON: - It has been chosen for microchip material 

for reasons. 

- It has a solid hermetic seal that can be synthetically 
carved utilizing both of wet or dry procedures 

- Standard process like photolithography is receptive on 

Ion carving, water holding can be very much portrayed 

on silicon chip. 

- It is impermeable to the medication atoms. 

 

MICROFABRICATION 

It is characterized as a procedure that aides underway of 

microscale includes in or on a material by methods like 
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statement, drawing, small scale shaping, with various 

designing systems. This causes essentially to deliver 

microscale device which works mechanically or 

synthetically or optically in nature. These device 

incorporate microreactors, micropumps, accelerometers 

and are eluded as microelectro mechanical frameworks 
(MEMS). 

 

MEMS are for the most part made of silicon and 

microelectronic handling procedures. They can likewise 

be made by plastics, glass, metals or earthenware 

production. Microfabrication gadgets for natural 

applications are arranged into microfluidic gadgets and 

non-microfluidic gadgets. 

 

1.Microfluidic device:- microfluidic, manages 

microfabrication that spotlights on the scaling down of 

liquid taking care of frameworks, for example, pumps, 
valves and stream channels. This field interests in 

creating microsystems for substance or DNA 

examination. Different territories where the microfluidic 

gadget is utilized are combinatorial science, bioassay and 

slender electrophoresis frameworks. 

 

2. Non-microfluidic device: - non microfluidic gadgets 

are utilized for organic applications which don't include 

pumping or controlled developments of liquids and 

incorporate numerous biosensors and some DNA chips. 

Biosensors can be created by silicon utilizing semi direct 
or forms however for the most part includes one 

eccentric advance to deliver surface highlights or coat 

with an organic or concoction compound. 

 

FABRICATION 

Manufacture of these microchips starts by storing 

0.12mm of low pressure, silicon rich nitride on the two 

sides of prime review, silicon wafers utilizing vertical 

tube reactor. The silicon nitride layer on one side of the 

wafer is designed by photolithography and electron 

cyclotron reverberation (ECR) upgraded responsive 

particle scratching to give a square gadget containing 

square repositories. 

 

The cathodes must be shielded from undesirable erosion 
by a follower, non permeable covering that separates the 

anode materials from the encompassing electrolyte. 

Silicon dioxide is generally utilized on account of its 

custom fitted properties and by choosing suitable 

preparing conditions. 

 

CONTROLLED RELEASE 

Controlled discharge alludes to the materials or gadgets 

utilized for controlling the discharge time of the 

synthetic, the discharge rate or both. Controlled 

discharge has been sorted into different kinds. 

 
Supported discharge: - It concentrates on the persistent 

arrival of the medication over a broadened timeframe 

with insignificant impact of the outside components, for 

example, pH, temperature and so on. The most vital 

strategy associated with this discharge is the Transdermal 

medication conveyance framework which includes the 

managed arrival of medicine. 

 

Pulsatile Release:- Many cases include beat arrival of 

the medication as the managed discharge isn't ideal in 

such process and this discharge is known as pulsatile 
discharge. It alludes for the most part as an intermittent 

arrival of the medication for delayed term. Insulin is the 

outstanding case of a compound discharged by the body 

in pulsatile way. 

 

An elective technique for both the managed and pulsatile 

discharge is the utilization of pumps and catheters. Their 

discharge can be modified to convey tranquilize answers 

for patients by catheters at various time interims. 
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WORKING OF MICROCHIP 

• The microchip contains vast no of stores, each 

secured by a thin layer of a material that fills in as 

anode in an electrochemical response. 

• There are different anodes on the surface of the 

microchip that fills in as cathode in the response. 
The cathode can be made of conductive material 

typically made of same material as that of anode to 

diminish manufacture methods 

• Each store is loaded with the compound to be 

discharged. The open closures are fixed by 

waterproof material. It discharge material in fitting 

amount from a specific supply by wanted electrical 

voltage. 

• The anode layer disintegrates because of an 

electrochemical response. This supply is open, 

permitting the material inside to diffuse out into the 

encompassing liquid. 
• Each supply on the microchip can be initiated and 

opened exclusively, permitting complex discharge 

examples to be accomplished. Every supply can be 

enacted separately in light of the fact that every 

anode has free source to the power house. 

 

ADVANTAGES 

1. Chemical Release:- Multiple chemicals can be put 

away inside and discharged from the microchip. 

Every repository can be loaded with various 

chemical or blend of chemicals. Chemicals in any 
state can be conveyed. 

2. Simplicity of Release:- Microchips has no moving 

parts. A thin hindrance film covers the supply with 

at least one chemicals. It is started by deterioration 

of the film. 

3. Accuracy: - A wide assortment of profoundly 

powerful medications can be conveyed from the 

microchip in a protected way. The measure of 

medication conveyed to the patients is the endorsed 

sum. 

4. Complex Release designs: - different types of 

discharge examples can be accomplished from 

microchip (concurrent discharge or pulsatile 

discharge). 

5. Stability Enhancement: - The laye. 

6. r covering the filled repositories of microchip keep 
the entrance of water into these supplies. In this way 

the steadiness of protein drugs is hypothetically 

improved as the medications can be disengaged 

from the outside condition. 

 

DISADVANTAGES 

 The drawback to microfabricated devices is that it is 

hard to coat the drug over a large surface area. 

 Reliability, processability, method of drug release 

requires more effectiveness. 

 It is higher in cost. 
 

APPLICATIONS 

1. ANTI - OSTEOPOROSIS: - osteoporosis is a 

degenerative infection in which slow loss of bone 

thickness prompts no of incapacitating conditions 

coming about to debilitated bones and eventually 

bone breaks. Microchips gives treatment of giving 

infusions to build bone mass. It was endorsed as it 

conveys remedy measure of the dosage. 

2. MICROCHIPS AS ANTI-DEPRESSANTS: - The 

mechanical gadgets, for example, the chip based 
Medication Event Monitoring Systems (MEMS) 

have been produced to lessen the imperative 

inability of the world. Implantable innovation for 

psychotropic prescriptions helps in the treatment of 

endless sadness. 

3. AS ARTIFICIAL PANCREAS: - Implantable 

biosensor unit and unit counicate with each other 

and shape completely programmed framework that 

controlled blood glucose. 

4. AS ANTI-GLUCOMATIC: - Sensor for retinal 

weight checking drug discharge and is likewise 

embedded as contact focal point. 
 

 
 



Ahmed et al.                                                                    European Journal of Pharmaceutical and Medical Research 

 

www.ejpmr.com 

 

 

203 

REFERENCE 

1. Prescott JH, Lipka S, Baldwin S, Sheppard NF  Jr. 

Maloney Jm et al. Chronic programmed polypeptide 

delivery from an implanted, multireservoir 

microchip device, Nat Biotechnol, 2006; 24:        

437-438.(www.ssjournals.com). 
2. Frankenthal RP, Siconolfi DJ. The anodic corrosion 

of gold in concentrated chloride solutions. Journal of 

Electrochemical Society, 1982; 129: 1192-1196. 

3. Ratner BD, Hoffman AS. An introduction to 

materials in medicine. Biomaterials science 

Academic press, 1966; 347–355. (International 

Journal of Research in Pharmaceutical and 

Biomedical Sciences[ISSN: 2229-3701]). 

4. Santini JT, Cima MJ, Langer RA. Controlled release 

microchip. Nature, 1999; 397: 335-338. 

5. Research Support, U.S. Gov't, P.H.S., Review, 

Journal Article, 01 Apr 1998; 392(6679 Suppl): 5-
10, Rlanger, DRUG delivery and targetting systems. 

6. Microchip Drug Delivery -New Era Of Drug 

Delivery System, Bhowmik, Debjit; Gopinath, 

Harish; Kumar, B Pragati; Duraivel, S; Sampath 

Kumar, K P. The Pharma Innovation; New Delhi, 

 Dec 2012; 1(10): Part A, 1-8. 

7. International Journal of Pharm Tech Research 

CODEN (USA): IJPRIF ISSN: 0974-4304, July-

Sept 2010; 2(3): 2025-2027, Recent Advances in 

Novel Drug Delivery Systems. 

8. Microchip A Ubiquitous technique for Drug 
Delivery, Ashish Garg*, Prakash Pandey, Vaibhav 

Patel 1Department of pharmaceutics, Guru Ramdas 

Khalsa Institute of Science and Technology 

(Pharmacy). 

9. https://www.hindawi.com/journals/bmri/2016/17434

72/Ramille M. Capito. Leah Lucas. ME 395 MEMS 

Spring 2000. 

10. http://www.thaindian.com/newsportal/health/thin-

film-micro-pharmacy-for-specific-drug-

administration developed_10017199.html. 

11. http://www.medicalautomation.org/2012/03/edible-

microchips-for-distance-monitoring. 
12. http://physicsforme.wordpress.com/2012/05/04/the-

first-successful-implant-of-bionic-eye-microchips/. 

13. The Journal of Prosthetic Dentistry, Volume 92, 

Issue 6, December 2004, Pages 588-590, Catherine 

millet, Christophe Jeannin. 

14. Microchips in Medicine: Current and Future 

Applications, Adam E. M. Eltorai, Henry 

Fox, Emily Mc Gurrin, and Stephanie Guang, Bio 

Med Research International,  2016; 2016: Article 

ID 1743472. 

15. R. Langer, “Drug delivery and targeting,” Nature, 
1998; 392(6679): supplement, 5–10. 

16. S. Sharma, A. J. Nijdam, P. M. Sinha et al., 

“Controlled-release microchips,” Expert Opinion on 

Drug Delivery, 2006; 3(3): 379–394. 

17. J. T. Santini, A. C. Richards, R. A. Scheidt, M. J. 

Cima, and R. S. Langer, “Microchip technology in 

drug delivery,” Annals of Medicine, 2000; 32(6): 

377–379. 

http://www.ssjournals.com/
https://search.proquest.com/indexinglinkhandler/sng/au/Bhowmik,+Debjit/$N;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
https://search.proquest.com/indexinglinkhandler/sng/au/Gopinath,+Harish/$N;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
https://search.proquest.com/indexinglinkhandler/sng/au/Gopinath,+Harish/$N;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
https://search.proquest.com/indexinglinkhandler/sng/au/Kumar,+B+Pragati/$N;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
https://search.proquest.com/indexinglinkhandler/sng/au/Duraivel,+S/$N;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
https://search.proquest.com/indexinglinkhandler/sng/au/Sampath+Kumar,+K+P/$N;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
https://search.proquest.com/indexinglinkhandler/sng/au/Sampath+Kumar,+K+P/$N;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
https://search.proquest.com/pubidlinkhandler/sng/pubtitle/The+Pharma+Innovation/$N/1176347/OpenView/1924702504/$B/B823701CA2474F4FPQ/1;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
https://search.proquest.com/indexingvolumeissuelinkhandler/1176347/The+Pharma+Innovation/02012Y12Y01$23Dec+2012$3b++Vol.+1+$2810,+Part+A$29/1/10,+Part+A;jsessionid=989FB84EB39A04244C95EDCF2D223BEB.i-0f95ca978ce20c722
http://www.thaindian.com/newsportal/health/thin-film-micro-pharmacy-for-specific-drug-administration%20developed_10017199.html
http://www.thaindian.com/newsportal/health/thin-film-micro-pharmacy-for-specific-drug-administration%20developed_10017199.html
http://www.thaindian.com/newsportal/health/thin-film-micro-pharmacy-for-specific-drug-administration%20developed_10017199.html
http://www.medicalautomation.org/2012/03/edible-microchips-for-distance-monitoring
http://www.medicalautomation.org/2012/03/edible-microchips-for-distance-monitoring
http://physicsforme.wordpress.com/2012/05/04/the-first-successful-implant-of-bionic-eye-microchips/
http://physicsforme.wordpress.com/2012/05/04/the-first-successful-implant-of-bionic-eye-microchips/
https://www.sciencedirect.com/science/journal/00223913
https://www.sciencedirect.com/science/journal/00223913/92/6
https://www.sciencedirect.com/science/journal/00223913/92/6
https://www.sciencedirect.com/science/article/pii/S0022391304004913?_rdoc=1&_fmt=high&_origin=gateway&_docanchor=&md5=b8429449ccfc9c30159a5f9aeaa92ffb&ccp=y#!
https://www.hindawi.com/95378042/
https://www.hindawi.com/85320745/
https://www.hindawi.com/85320745/
https://www.hindawi.com/41410787/
https://www.hindawi.com/90381268/

