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MAGNETICALLY CONTROLLED PILLS: NEW ERA IN DRUG DELIVER Y S YSTEM
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ABS TRACT: As orally administered pill often will not dissolve at exactly the right site in the gastrointestinal
tract where the medicine can be absorbed into the bloodstream, so a new drug delivery system developed which
includes magnetic pill (tiny magnet inside a gelatin capsule) which solve the problem by safely holding a pill in
place in the intestine wherever it needs to be. The two main component of the system are conventionally -looking
gelatin capsules that contain a tiny magnet, and an external magnet, external magnet use to guide the location of
that capsule in intestine. This new technology can be used as a new drug delivery method for cancer drugs or
drugs targeting GI diseases.
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INTRODUCTION
Many people would rather take drugs orally than via
injection, but the main problem with ad min istering
med ications orally is that a pill often will not dissolve at
exactly the right site in the gastrointestinal tract where the
med icine can be absorbed in to the bloodstream. Hence a
new drug delivery system i.e. magnetic p ill system was
developed which can solve the problem by safely holding a
pill in place in the intestine wherever it needs to be. The
two main co mponents of the system are conventionallooking gelat in capsules that contain a tiny magnet and an
external magnet. 1,2,3 In particular, the researchers envision
that the technology could be used as a new drug deliv ery
method for cancer drugs or drugs targeting GI diseases, as
there are a number of therapeutics that would benefit fro m
prolonged localization at their site of action or at the site of
greatest absorption. The research is still in the early
preclin ical stages, but it’s promising that the researchers
have been able to overcome the hurdle of making the
system safe for use in the body. According to the
statement, even after holding a pill in place for 12 hours in
the rats, the system applied a pressure on the intestinal wall
that was less than 1/60th of what would be damaging.
Magnetically localized pills serve as a platform technology
for addressing a broad array of issues facing the
implementation of disease therapies. In particular,
therapeutics exhib iting optimal absorption within a limited
region of the GI and those therapies that target GI ailments
have immediate potential for exp loration by using our
system and guidelines for magnetic pill retention. This
technique is readily applicable to investigating the
therapeutic benefit of prolonged local delivery of NAW
therapeutics (e.g., acyclovir, bisphosphonates, furosemide,
levodopa, and metformin) at their sites of greatest
absorption (4, 5). Additionally, localized oral delivery of
polymer nanoencapsulated proteins within specific regions
of the GI, genes, and antibodies within the small intestines
demonstrated tremendous potential to enable conversion to
oral delivery o f bio logic therapies currently delivered by
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injection (6– 11). Similarly, localized oral delivery to the
ileu m would expose vaccines to GA LT increasing their
contact with the immune system (4, 12)
WORKING
The two main co mponents of the system are conventionallooking gelat in capsules that contain a tiny magnet and an
external magnet that can precisely sense the force between
it and the pill and vary that force, by varying the external
magnetic fo rce the capsule can be held at a specific
location. The magnetic force is precisely controlled to
avoid damaging surrounding tissue. The pill's retention
works by creating an inter-magnetic force between the
magnetic gelatin capsule and an external magnet. Magnetic
capsule in the body placed t right place by the magnet
outside which create a magnetic attraction and force to
locate the magnetic capsule. 2,13-15
Challenges for system
The system is not the first attempt to guide pills
magnetically, but it is the first one in which scientists can
control the forces on a pill so that it’s safe to use in the
body. They designed their system to sense the position of
pills and hold them there with a min imu m o f force.
The greatest challenges were quantifying the required
force range for maintaining a magnetic pill in the small
intestines and constructing a device that could maintain
inter-magnetic forces within that range.
 To check whether the pills is reach to the exact place
can check by taking some blood samples and to
check bioavailab ility of the same drug. 2,14-16
Applications in Drug Deli very:
This technology is very applicable to humans
especially in patients with cancer and diabetes and GI
diseases.
The use of a magnet ensures the pill stays at the
target therapeutic area for longer, which helps the
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drug's uptake and bioavailability without damaging
Magnetic localizat ion of chemotherapeutics at the
intestinal tissue.
site of GI tu mors, which are simu ltaneously
identifiable on X-ray fo llo wing intravenous
Use for targeting GI cancers, other GI diseases, and
administration of radioopaque contrast, would enable
being used to administer drugs orally that currently
localized dosing while min imizing side effects
16-18
suffer fro m poor oral absorption
associated with systemic ad ministration (11, 19).
In particular, the researchers envision that the
Finally, magnetically localized oral delivery of
technology could be used as a new drug delivery
therapeutics for GI diseases including severe cases of
method for cancer drugs or drugs targeting GI
Crohn’s disease and acid reflu x enables
diseases, as there are a nu mber o f therapeutics that
administration directly at the affected site without
would benefit fro m prolonged localization at their
requiring direct visualization of the pathophysiology
site of action or at the site of greatest absorption.
in question (4, 11)
Another avenue for the application of magnetic p ill
Futuristic approach
localization is the treat ment of GI pathophysiologies
The next step is to move study to larger animal models and
including esophageal, gastric, intestinal, and
ultimately into the clin ic. 16-18
colorectal cancers (19-22).

REFERENCES
1.
2.
3.
4.
5.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

David Orenstein, Brown University, http://news.brown.edu/pressreleases/2011/ 01/ magnetpill accessed on 16/06/ 2011
Bro wn University (2011, January 18), Magnetically controlled pills could boost body’s absorption of drugs, Science
Daily, fro m http:/www.sciencedaily.co m/release/2011/ 01/ 110117152737.ht m accessed 16/06/2011.
http://www.sciencedaily.co m/releases/2011/01/110117152737.ht m accessed on 16/06/2011
Davis SS, Formulat ion strategies for absorption windows. Drug Discov Today , 2005 10:249–257.
Groning R, Berntgen M, Georgarakis M, Acyclovir seru m concentrations following peroral ad ministration of
magnetic depot tablets and the influence of extracorporeal magnets to control gastrointestinal transit. Eur J Pharm
Biopharm, 1998, 46:285– 291
Cheng J, et al. Magnetically responsive polymeric micropart icles for oral delivery of protein drugs. Pharm Res , 2006,
23:557–564.
Go ldberg M, Go mez-Orellana I, Challenges for the oral delivery of macro molecules. Nat Rev Drug Discov , 2003,
2:289– 295.
Mathiowit z E, et al. Biologically erodable microsphères as potential oral drug delivery systems. Nature , 1997,
386:410–414.
Chen H, Langer R, Oral particulate delivery : status and future trends. Adv Drug Deliver Rev , 1998, 34:339–350
Gref R, et al. Biodegradable long-circulat ing polymeric nanospheres. Science, 1994, 263:1600– 1603.
Langer R, New methods of drug delivery. Science, 1990, 249:1527– 1533.
Whitehead K, Shen ZC, Mitragotri S, Oral delivery of macro mo lecules using intestinal patches: applications for
insulin delivery. J Control Release, 2004, 98:37–45.
http://www.physorg.com/news/2011-01-magnetically-p ill-boost-body-absorption.html accessed on 16/06/2011
http://insciences.org/article.php?article_id=9796 accessed on 16/06/2011
http://www.manufacturingdigital.co m/sectors/chemicals -plastics/scientists-develop-magnetically -controlled-pill
accessed on 16/06/2011
http://blog.pharmtech.co m/2011/01/21/ magnetic-pills-a-sign-of-the-future/ accessed on 16/06/2011
http:// www.pharmab iz.co m/ accessed on 16/11/ 2011
http://www.pharmapolis.net/news/advances/359-magnetically-controlled-p ills-for-precise-absorption accessed on
16/ 06/ 2011
Polyak B, Fried man G, Magnetic targeting for site-specific d rug delivery: applicat ions and clinical potential. Expert
Opin Drug Del, 2009, 6:53–70.
Ito R, Machida Y, Sannan T, Nagai T, Magnetic granules: a novel system for specific drug delivery to esophageal
mucosa in oral ad ministration. Int J Pharm, 1990, 61:109– 117.
Widder KJ, Morris RM, Poore G, Howard DP, Jr, Senyei A E, , Tu mor remission in Yoshida sarcoma-bearing rats by
selective tartgeting of magnetic albu min microspheres containing doxorubicin. Proc Natl Acad Sci USA , 1981,
78:579–581.
Cao Y, Langer R, Optimizing the delivery of cancer drugs that block angiogenesis. Science Translational Medicine,
2010, 2:15ps3..

© 2011, JDDT. All Rights Reserved

ISSN: 2250-1177

