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Abstract

A Chronic periodontitis is an inflammatory disease of
the supporting tissues of teeth. Periodontitis is usually
treated non-surgically by scaling and root planning,
which helps to reduce the bacterial load. Minocycline is
used as a local drug delivery and comes in various
delivery forms. The present systematic review aims to
determine the efficacy of minocycline microspheres as a
local drug delivery agent in treating chronic
periodontitis.

Keywords: Chronic periodontitis, local drug delivery,
minocycline microspheres, probing depth, scaling and
root planning.

Introduction

Chronic periodontitis is the most frequently occurring
form of periodontitis characterized by loss of clinical
attachment and loss of the adjacent supporting bone.

Scaling and root planing (SRP) is the Gold Standard

treatment regimen for periodontitis and it results in
reducing bacterial load by meticulous removal of plaque.
Significant reduction in the bacterial load results in
improvements in all clinical parameters of periodontitis.
Mechanical therapy alone may fail to eliminate invasive,
pathogenic bacteria because of their location within the
gingiva which is inaccessible to periodontal instruments.
These are mostly gram-negative microorganisms.
Systemic antibiotics are discouraged because of concern
over the development of resistant organisms. An
alternative is the local delivery of antibiotics into
periodontal pockets. This can avoid side effects
associated with systemic antibiotic therapy by localizing
and limiting the agent to the periodontal pocket.
Minocycline hydrochloride is a semisynthetic derivative
of tetracycline that acts by interfering with protein
in the bacterial cell wall.

synthesis Minocycline

microsphere is a controlled-release bioabsorbable
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polymer. Active drugs dissolve and diffuse out of the

microspheres through the channels into the surrounding

tissues and after 10 days, the microspheres are

fragmented and continue to release minocycline for 14

days or longer, and eventually these microspheres

completely bio resorb.

Thus, from both a biological and clinical point of view,

it is important to evaluate the combination of SRP and

locally administered minocycline microspheres as a

treatment of chronic periodontitis.

Rationale

Rationales behind the use of minocycline in the

eradication of periodontal pathogens implicated in

periodontitis are:

e Broad spectrum of activity.

e Substantivity of the drug.

e Anti-collagenase activity against P.

o Higher lipid solubility ensures rapid passage through
the lipid bilayer of the bacterial cell wall and inhibits
protein synthesis.

An ideal local formulation of minocycline as a local

drug delivery agent should exhibit ease of delivery, good

retention at the application site, and a controlled release
of the drug.

Thus, through this systematic review, the effectiveness

of minocycline microsphere as an adjunct to scaling and

root planing is assessed as compared to scaling and root
planing alone.

Focused question

Is minocycline microsphere as an adjunct to scaling and

root planing more effective as compared to scaling and

root planing alone for pocket reduction in subjects with
chronic periodontitis.

Primary Objective

To evaluate the effect of minocycline hydrochloride as

an adjunct to scaling and root planing as compared to
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scaling and root planing alone in subjects with chronic

periodontitis with respect to probing pocket depth

(PPD).

Materials and Methods

A systematic review was undertaken as per the Preferred

Reporting Items for Systematic Review and Meta-

Analysis (PRISMA) checklist.

Search strategy and study selection

A literature search was performed in MEDLINE, Pub

Med, Embase, Google Scholar, and EBSCO host

databases for papers published from January 2000 up to

January 2023. Randomized controlled trials published in

the English language were selected for analysis.

Inclusion criteria

1. Randomized controlled trials interventional study.

2. Randomized Clinical Trials (RCT) comparing
minocycline microspheres with SRP + SRP alone.

3. Controlled Clinical (CCT)

minocycline microspheres with SRP + SRP alone.

Trials comparing

4. Full-text articles.

5. Studies on human subjects.

6. Studies published in English language only from the
year January 2000 to January 2023.

7. Patients with chronic periodontitis.

Exclusion criteria

1. Case reports and case series.

2. Animal model studies, in-vitro  studies,
commentaries, and interviews.

3. Unpublished research.

Data collection process

Quality and risk of bias of the randomized controlled

trials were assessed using Rev Man 5.0. A data

extraction sheet was prepared based on variables

associated and the articles were analysed. Risk of bias

assessment was conducted by using the recommended

approach for assessing the risk of bias in studies
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included in Cochrane Reviews (Higgins 2011) using the
tool RevMan 5.0. Using a data extraction sheet, the
following data were collected: Authors, year of
publication, country, aim, tissue assessed, type of study,
sample size, comparison group and control group,
methodology, and conclusion.

Results

Study Characteristics: Four randomized controlled trial
studies were included for the qualitative synthesis. All 4
studies suggest that minocycline microspheres used as
an adjunct to scaling and root planning yield significant
results when compared to scaling and root planning
alone.

Discussion

Instrumentation of the subgingival area is aimed at
removing as much of the bacterial biofilm and
subgingival calculus as possible. However, because
subgingival SRP is technically demanding since access
and visibility of the area are limited, complete
subgingival plaque and calculus removal is rarely
achieved. Non-surgical scaling and root planning cannot
ensure the complete removal of subgingival accretions in
sites with probing depths exceeding 5 mm. Therefore, it
seems necessary to employ additional adjuncts in the
form of antimicrobial agents to achieve effective clinical
results.

Conclusion

The systematic appraisal of the evidence on the efficacy
of minocycline microsphere confirms that a degradable,
subgingivally placed drug delivery system containing 1
mg Minocycline spheres, is a safe and efficient adjunct
to scaling and root planning in the treatment of chronic
periodontitis.

References

1. Akncbay, H., Senel, S., & Ay, Z. Y. (2007).

Application of chitosan gel in the treatment of

© 2022 - 1JDSDR

chronic  periodontitis. Journal of Biomedical
Materials Research Part B, Applied Biomaterials,
80, 290-296.

Azmak, N., Atilla, G., Luoto, H., & Sorsa, T. (2002).
The effect of subgingival controlled-release delivery
of chlorhexidine chip on clinical parameters and
matrix metalloproteinase-8 levels in gingival
crevicular fluid. Journal of Periodontology, 73, 608—
615.

Bogren, A., Teles, R. P., Torresyap, G., Haffajee, A.
D., Socransky, S. S., & Wennstrom, J. L. (2008).
Locally delivered doxycycline during supportive
periodontal therapy: A 3-year study. Journal of
Periodontology, 79, 827-835.

Bonito, A. J., Lux, L., & Lohr, K. N. (2005). Impact
of local adjuncts to scaling and root planing in
periodontal disease therapy: A systematic review.
Journal of Periodontology, 76, 1227-1236.

Graziani, F., Karapetsa, D., Alonso, B., & Herrera,
D. (2017). Nonsurgical and surgical treatment of
periodontitis; How many options for one disease?
Periodontology, 75, 152-188.

Matesanz, P., Herrera, D., Echeverria, A., O'Connor,
A., Gonzalez, I., & Sanz, M. (2013). A randomized
clinical trial on the clinical and microbiological
efficacy of a xanthan gel with chlorhexidine for
subgingival use. Clinical Oral Investigations, 17,
55-66.

Palmer, R. M., Matthews, J. P., & Wilson, R. F.
(1999). Non-surgical periodontal treatment with and
without adjunctive metronidazole in smokers and
non-smokers. Journal of Clinical Periodontology,
26, 158-163.

Stelzel, M., & Flores-de-Jacoby, L. (2000). Topical

metronidazole application as an adjunct to scaling

Page 3 0



Adams Armitage, et al. International Journal of Dental Science and Dentistry Research (IJDSDR)

10.

11.

12.

13.

14.

15.

and root planing. Journal of Clinical Periodontology,
27, 447452,

Wong, M. Y., Lu, C. L., Liu, C. M., Hou, L. T., &
Chang, W. K. (1998). Clinical response of localized
recurrent periodontitis treated with scaling, root
planing, and tetracycline fiber. Journal of the
Formosan Medical Association, 97, 490—497.
Zingale, J., Harpenau, L., Bruce, G., Chambers, D.,
& Lundergan, W. (2012). The effectiveness of
scaling and root planing with adjunctive time-release
minocycline using an open and closed approach for
the treatment of periodontitis. General Dentistry, 60,
300-305.

Williams, D.L., Epperson, R.T., Ashton, N.N., et al.
(2019). In vivo analysis of a first- in-class tri-alkyl
norspermidine-biaryl antibiotic in an active release
coating to reduce the
infection. Acta Biomater. 93, 36-49.

Yang, C.C,, Lin, C.C., Liao, J.W., Yen, S.K. (2013).

Vancomycin-chitosan composite deposited on post

risk of implant-related

porous hydroxyapatite coated Ti6Al4V implant for
drug controlled release. Mater Sci Eng C Mater Biol
Appl. 33, 2203-2212.

Boot, W., Vogely, H.C., Jiao, C., et al. (2020).
Prophylaxis of implant-related infections by local
release of vancomycin from a hydrogel in rabbits.
Eur Cell Mater. 39, 108-120.

Fuchs, T., Stange, R., Schmidmaier, G., Raschke,
M.J. (2011). The use of gentamicin- coated nails in
the tibia: preliminary results of a prospective study.
Arch Orthop Trauma Surg. 131,1419-1425.

Nast, S., Fassbender, M., Bormann, N., et al. (2016).
Quantification and analysis of local gentamicin
release in vitro and in an animal model. J Orthop
Res. 34, 157.

© 2022 - 1JDSDR

16.

17.

18.

19.

20.

Norowski, P.A., Courtney, H.S., Babu, J., Haggard,
W.0., Bumgardner, J.D. (2011). Chitosan coatings
deliver antimicrobials from titanium implants: a
preliminary study. Implant Dent. 20, 56-67

Stewart, S., Barr, S., Engiles, J., et al. (2012).
Vancomycin-modified implant surface inhibits
biofilm formation and supports bone-healing in an
infected osteotomy model in sheep: a proof-of-
concept study. J Bone Joint Surg Am. 94,1406-1415.
Sutrisno, L., Wang, S., Li, M., et al. (2018).
Construction ~ of  three-dimensional  net-like
polyelectrolyte multilayered nanostructures onto
titanium substrates for combined antibacterial and
antioxidant applications. J. Mater. Chem. B. 6, 5290-
5302.

Fuchs, T., Stange, R., Schmidmaier, G., Raschke,
M.J. (2011). The use of gentamicin- coated nails in
the tibia: preliminary results of a prospective study.
Arch Orthop Trauma Surg. 131,1419-1425.
Jennings, J.A., Carpenter, D.P., Troxel, K.S., et al.
(2015).
Implant Coating Inhibits Biofilm. Clin Orthop Relat

Res. 473, 2270-2282.

Novel Antibiotic-loaded Point-of-care

Page 3 1



