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ABSTRACT: Objective: Chronic periodontitis, an inflammatory disease of the
supporting tissues of teeth, is usually treated non-surgically by scaling and root
planing. Minocycline is used as a local drug delivery and can be used as an
adjunctive agent. The study aims to determine the efficacy of minocycline
microspheres as a local drug delivery agent in treating chronic periodontitis.
Methods: Randomized controlled trials investigating the efficacy of minocycline
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microspheres as local drug delivery agents in chronic periodontitis were included.
Articles were retrieved from MEDLINE, EBSCO, Cochrane database, PUBMED,
and Google Scholar in the English language from January 2000 up to January 2023.
Articles retrieved were screened using specific inclusion criteria by four independent
reviewers and analyzed using Rev Man 5.0 software. The measured outcomes were
Probing Pocket Depth, Clinical Attachment Level, Plaque Index, and Gingival
Index. Results: About 1288 patients aged above 30 were studied. In all the studies,
the control group was treated with scaling and root planing alone, whereas the test
group was treated with scaling and root planing followed by subgingival
administration of minocycline microspheres. Scaling and root planing plus
minocycline microspheres demonstrated better clinical outcomes than scaling and
root planing alone. Conclusion: The present study shows that local delivery of
minocycline microspheres significantly improves the clinical outcomes of traditional
treatment and should be considered as an adjunct to scaling and root planing in
chronic periodontitis.
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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 acts by reducing
bacterial load by meticulous removal of plague .
Significant reduction in the bacterial load results in

improvements in all clinical parameters of
periodontitis *.
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Mechanical therapy alone may fail to eliminate
invasive, pathogenic bacteria as they are located
deep within the gingiva and thus can be
inaccessible to periodontal instruments. These are
mostly gram-negative microorganisms *. Systemic
antibiotics are discouraged due to increasing
concerns 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 semi synthetic
derivative of tetracycline that acts by interfering
with protein synthesis in the bacterial cell wall.
Minocycline microsphere is a controlled-release
bioabsorbable polymer *.
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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 wuse of
minocycline in the eradication of periodontal
pathogens implicated in periodontitis are:

% Broad spectrum antibiotic °.
% Drug substantivity °.
% Anti-collagenase activity against P. gingivalis °.

< Increased lipid solubility prevents protein
synthesis and ensures quick passage through the
bacterial cell wall °.

An ideal 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 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. The systematic
review is registered at the PROSPERO website:
CRD42024503462.
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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.

Search Terms: Keywords used for study
identification in all databases were “(local
minocycline) and (scaling) and (periodontitis)” and
“(minocycline microspheres) and (scaling) and
(periodontitis)” and “((arestin or minocycline
microsphere) and (scaling) and (periodontitis)”.

Inclusion Criteria:

1. Randomized controlled trials interventional

study.

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

3. Controlled Clinical Trials (CCT) comparing
minocycline microspheres with SRP + SRP
alone.

4. Studies reporting one or more clinical
parameters including probing pocket depth
(PPD), Clinical Attachment Level (CAL),
Plagque Index (PI), and Gingival Index (GI)

5. Full-text articles.
6. Studies on human subjects.

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

8. Patients with chronic periodontitis.
Exclusion Criteria:

1. Case reports and case series.

2. Animal model studies, in-vitro studies,
commentaries, and interviews.
3. Studies where local and/or systemic

antimicrobials were used with non-surgical
therapy as a control group.

4. Unpublished research.
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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 included in

E-ISSN: 0975-8232; P-ISSN: 2320-5148

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 Fig. 1.
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FIG. 1: FLOW CHART OF LITERATURE SEARCH RESULTS AND STUDY SELECTION

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

TABLE 1: STUDIES INCLUDED IN THE REVIEW

scaling and root planing yield significant results
when compared to scaling and root planing alone.

An overview of the

included studies for the
analysis is presented in Table 1.

Sr.  Author, Title Test Control Group  Study Follow Result
no. Year Group Design Up
1. Bland PS Association of Moderate-to- Moderate-to- RCT 1 month The addition of
etal, Antimicrobial and advanced chronic advanced minocycline microspheres
2010 Clinical Efficacy: periodontitis patients chronic to scaling and root
Periodontitis Therapy treated with scaling periodontitis planing led to a greater
with Minocycline and root planing patients treated reduction in pocket depth
Microspheres (SRP) plus with scaling and was significantly
minocycline root planing correlated with the
microspheres. (SRP) alone reduction of the
proportions and numbers
of red complex bacteria.
2. Cortelli Longitudinal Clinical ~ Chronic periodontitis Chronic RCT 3,6,9, SRP combined with
JRetal, Evaluation of Adjunct  patients treated with periodontitis 12 and subgingival minocycline
2006 Minocycline in the scaling and root patients treated 24 showed a higher
Treatment of Chronic planing (SRP) plus  with scaling and months reduction at 6- and 9-
Periodontitis minocycline root planing months following
microspheres. (SRP) alone. therapy.
International Journal of Pharmaceutical Sciences and Research 2488
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Gopinath  Effect of a controlled  Chronic periodontitis Chronic RCT 3and 6 Minocycline
V. etal, release device patients treated with periodontitis months  microspheres plus scaling
2009 containing minocycline scaling and root patients treated and root planing showed
microspheres on the planing (SRP) plus  with scaling and better results than control
treatment of chronic minocycline root planing group to reduce probing
periodontitis: A microspheres (SRP) alone, depth.
comparative study
William Treatment of Moderate-to- Moderate-to- RCT 9 Minocycline
RC et Periodontitis by Local advanced chronic advanced Months  microspheres plus scaling
al,2001 Administration of periodontitis patients chronic and root planing provided
Minocycline treated with scaling periodontitis substantially more
Microspheres: A and root planing patients treated probing depth reduction
Controlled Trial (SRP) plus with scaling and than SRP alone.
minocycline root planing
microspheres. (SRP) alone
TABLE 2: QUALITY ASSESSMENT OF THE STUDIES INCLUDED BY JUDGING THE RISK OF
APPLICABILITY USING COCHRANE RISK OF BIAS TOOL FOR RANDOMIZED CONTROLLED TRIAL
Sr. Author Type of Random Allocation Blinding of  Blinding Incomplete  Selective Other
no. /Year study sequence  concealment participants of outcome  reporting Bias
generation outcome data
1. Bland PS et RCT Low Risk  Unclear Risk  High Risk  Low Risk  Low Risk Unclear Unclear
al, 2010 Risk Risk
2. Cortelli JR et RCT Low Risk  Unclear Risk ~ LowRisk  LowRisk LowRisk  Low Risk Low
al, 2006 Risk
3. Gopinath V. RCT Low Risk  Unclear Risk  High Risk Unclear Low Risk Unclear Low
et al, 2009 Risk Risk Risk
4, William RC RCT Low Risk Low Risk HighRisk  LowRisk LowRisk  Low Risk  Unclear
et al, 2001 Risk
The risk of bias of the included studies is presented in Fig. 2, and Fig. 3.
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FIG 3: SUMMARY OF RISK OF BIAS ASSESSMENT OF INDIVIDUAL STUDIES

Primary objective of all the studies depicting the
mean probing pocket depth at baseline and
different follow-up intervals are explained in Table

the PI, Gl and

3. Secondary objective of all the studies depicting

CAL at baseline and different

follow-up intervals are explained in Table 4.

TABLE 3: MEAN PROBING POCKET DEPTH AT BASELINE AND VARIOUS FOLLOW-UP INTERVALS

Study Test Control
Bland PS et al, 2010 Baseline- > 5 mm Baseline- > 5 mm
Change in PD: Change in PD:
1 Month-1.38 1 Month-1.01
Cortelli JR et al, 2006 Baseline-7.45 Baseline-7.73
Change in PD: Change in PD:

Gopinath V. et al, 2009

Williams RC. et al,
2001

3 Months-3.14
6 Months-3.40
9 Months-3.54
12 Months-3.58
24 Months-2.27
Baseline- 5.33mm
Change in PD:

3 Months-1.73mm
6 Months-1.66 mm
Baseline- 5.8mm
Change in PD:

9 Months-1.32 mm

3 Months-2.66
6 Months-2.80
9 Months-2.66
12 Months-2.53
24 Months-1.80
Baseline-5.57mm
Change in PD:

3 Months-0.24mm
6 Months-0.37 mm
Baseline-5.8mm
Change in PD:

9 Months-1.08 m

Statistically significant difference (P <0.05)

TABLE 4: MEAN PLAQUE INDEX (PI), GINGIVAL INDEX (GI), AND CLINICAL ATTACHMENT LEVEL (CAL)
AT BASELINE AND VARIOUS FOLLOW-UP INTERVALS

Study Plaque Index (PI) Gingival Index (GI) CAL Gain
Williams RC. et al, 2001 NA NA NA
Study Plaque Index (PI) Gingival Index (GI) CAL Gain
Bland PS et al, 2010 NA NA Control Group: 0.80 mm
Test Group:
1.16 mm
Cortelli JR et al, 2006 Control Group Control Group NA
Baseline 1.08 1.13 Baseline 0.88 0.82
3 Months  0.88 0.77 3 Months 0.25 0.27
6 Months  0.70 0.73 6 Months 0.25 0.13
9 Months  0.57 0.63 9 Months 0.25 0.17
12 Months  0.48 0.60 12 Months 0.25 0.20
24 Months  1.28 1.28 24 Months 1.72 1.30
Gopinath V. et al, 2009 Control Group Control Group NA
Baseline 1.05 1.05 Baseline 1.16 1.21
1 Month  0.59 0.49 1 Month 0.93 0.49
3 Months  0.63 0.33 3 Months  0.88 0.41
6 Months  0.52 0.28 6 Months  0.78 0.26
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DISCUSSION: Instrumentation of the subgingival
area aims at eliminating the bacterial biofilm and
subgingival calculus. However, as 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 planing cannot ensure the
complete removal of subgingival calculus in sites
with probing depths exceeding 5 mm. Therefore, it
is necessary to use additional adjuncts in the form
of antimicrobial agents to achieve effective clinical
results °. Although results from all 4 studies
showed that minocycline microspheres as an
adjunct to scaling and root planing resulted in the
reduction of probing pocket depth from baseline to
investigated time points, investigators in only 1 of
the 4 studies evaluated the Clinical Attachment
Gain °. Thus, there is insufficient evidence that it
produces any additional benefit. The studies
available were low in numbers and, with one
exception, were small-scale clinical trials without
adequate controls, which presents a high risk of
bias. Williams RC et al. have reported that
periodontitis patients treated with SRP plus
minocycline microspheres were 60% more likely to
improve with an overall mean probing depth ’.

In a study by Bland PS et al, the safety of
minocycline microspheres was confirmed by the
low incidence of adverse events recorded. A total
of 73 adverse events were reported, mostly
associated with headaches and teeth and gum pain.
Both groups exhibited adverse events at equal
frequencies, except oral pain, which was reported
three times more subjects in the control group °.
The study also reported a greater reduction in the
proportions and numbers of red complex bacteria.
The reduction in pocket depth was significantly
correlated with the reduction of the proportions and
numbers of red complex bacteria °. According to
Gopinath V. et al, the gingival status showed a
significant improvement in the test sites and this
was consistent with the findings of the studies
conducted by Muller et al., Vansteenberghe et al.,
Saito et al., Jones et al., Timmerman et al., Radvar
et al., Hagiwara et al., Vansteenberghe et al., and
Kinane et al *. According to a pharmacokinetic
study by Paquette D et al, minocycline has minimal
absorption through the periodontal pocket into
serum and stays concentrated in saliva. Levels of
minocycline in saliva were found to be longer than
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14 days, which suggested a sustained release of
minocycline from the local delivery system . The
effectiveness of minocycline microspheres as an
adjunct to scaling and root planing was greater than
scaling and root planing alone in patients with
chronic periodontitis. However, its effectiveness
compared to other forms of minocycline as well as
other local drug delivery agents needs to be
evaluated to obtain a local drug delivery agent that
produces significant clinical benefits in nonsurgical
periodontal management.

Limitations: Studies should have longer follow-up
periods to assess the changes in probing depth and
the long-term effectiveness of non-surgical therapy.
Method of mechanical debridement and
minocycline microspheres administration should be
standardized. Clinical Attachment Level gain and
microbiological effects of minocycline can be
considered as additional parameters for assessing
the effectiveness of minocycline microspheres after
non-surgical therapy. Articles of languages other
than English were not included.

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 planing in the
treatment of chronic periodontitis.

ACKNOWLEDGEMENTS: Nil
Funding: None

CONFLICT OF INTEREST: None
REFERENCES:

1. Killeen AC, Harn JA, Jensen J, Yu F, Custer S and
Reinhardt RA: Two-year randomized clinical trial of
adjunctive minocycline microspheres in periodontal
maintenance. American Dental Hygienists' Association
2018; 92(4): 51-8.

2. Tonetti MS, Eickholz P, Loos BG, Papapanou P, Van Der
Velden U and Armitage G: Principles in prevention of
periodontal diseases: consensus report of group 1 of the
11th European Workshop on Periodontology on effective
prevention of periodontal and peri-implant diseases.
Journal of Clinical Periodontology 2015; 42: 5-11.

3. Oringer RJ, Al-Shammari KF, Aldredge WA, Iacono VJ,
Eber RM, Wang HL, Berwald B, Nejat R and Giannobile
WV: Effect of locally delivered minocycline microspheres
on markers of bone resorption. Journal of Periodontology
2002; 73(8): 835-42.

2491



Shah et al., IJPSR, 2025; Vol. 16(9): 2486-2493.

4.

10.

11.

12.

13.

14.

15.

16.

International Journal of Pharmaceutical Sciences and Research

Gopinath V, Ramakrishnan T, Emmadi P, Ambalavanan N
and Mammen B: Effect of a controlled release device
containing minocycline microspheres on the treatment of
chronic periodontitis: A comparative study. Journal of
Indian Society of Periodontology 2009; 13(2): 79-84.
Javed S and Kohli K: Local delivery of minocycline
hydrochloride: a therapeutic paradigm in periodontal
diseases. Current Drug Delivery 2010; 7(5): 398-406.
Bland PS, Goodson JM, Gunsolley JC, Grossi SG, Otomo-
Corgel J, Doherty F and Comiskey JL: Association of
antimicrobial and clinical efficacy: periodontitis therapy
with  minocycline  microspheres.  Journal of the
International Academy of Periodontology 2010; 12(1): 11-
9.

Williams RC, Paquette DW, Offenbacher S, Adams DF,
Armitage GC, Bray K, Caton J, Cochran DL, Drisko CH,
Fiorellini JP and Giannobile WV: Treatment of
periodontitis by local administration of minocycline
microspheres: a controlled trial. Journal of Periodontology
2001; 72(11): 1535-44.

Paquette D, Oringer R, Lessem J, Offenbacher S, Genco R,
Persson GR, Santucci EA and Williams RC: Locally
delivered minocycline microspheres for the treatment of
periodontitis  in  smokers. Journal of  Clinical
Periodontology 2003; 30(9): 787-94.

Chackartchi T, Hamzani Y, Shapira L and Polak D: Effect
of subgingival mechanical debridement and local delivery
of chlorhexidine gluconate chip or minocycline
hydrochloride microspheres in patients enrolled in
supportive periodontal therapy: a retrospective analysis.
Oral Health & Preventive Dentistry 2019; 17(2).

Cortelli JR, Querido SM, Aquino DR, Ricardo LH and
Pallos D: Longitudinal clinical evaluation of adjunct
minocycline in the treatment of chronic periodontitis.
Journal of Periodontology 2006; 77(2): 161-6.

Goodson JM, Gunsolley JC, Grossi SG, Bland PS,
Otomo-Corgel J, Doherty F and Comiskey J: Minocycline
HCl microspheres reduce red-complex bacteria in
periodontal disease therapy. Journal of Periodontology
2007; 78(8): 1568-79.

Teles FR, Lynch MC, Patel M, Torresyap G and Martin L:
Bacterial resistance to minocycline after adjunctive
minocycline microspheres during periodontal
maintenance: A randomized clinical trial. Journal of
Periodontology 2021; 92(9): 1222-31.

Azab MM, Naguib M and Shalaby H: Microbiological
evaluation of minocycline microspheres on the type and
number of bacteria in the treatment of chronic periodontitis
using multiplex PCR and viable counting: an in-vivo study.
Records of Pharmaceutical and Biomedical Sciences 2022;
6(2): 84-98.

Steinberg D and Friedman M: Sustained-release delivery
of antimicrobial drugs for the treatment of periodontal
diseases: Fantasy or already reality? Periodontology 2000;
84(1): 176-87.

Herrera D, Matesanz P, Martin C, Oud V, Feres M and
Teughels W: Adjunctive effect of locally delivered
antimicrobials in periodontitis therapy: A systematic
review and meta-analysis. Journal of Clinical
Periodontology 2020; 47: 239-56.

Smiley CJ, Tracy SL, Abt E, Michalowicz BS, John MT,
Gunsolley J, Cobb CM, Rossmann J, Harrel SK, Forrest JL
and Hujoel PP: Systematic review and meta-analysis on
the nonsurgical treatment of chronic periodontitis by
means of scaling and root planing with or without
adjuncts. The Journal of the American Dental Association
2015; 146(7): 508-24.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Chackartchi T, Hamzani Y, Shapira L and Polak D: Effect
of subgingival mechanical debridement and local delivery
of chlorhexidine gluconate chip or minocycline
hydrochloride microspheres in patients enrolled in
supportive periodontal therapy: a retrospective analysis.
Oral Health & Preventive Dentistry 2019; 17(2).

Javed S and Kohli K: Local delivery of minocycline
hydrochloride: a therapeutic paradigm in periodontal
diseases. Current Drug Delivery 2010; 7(5): 398-406.
Tonetti MS, Eickholz P, Loos BG, Papapanou P, Van Der
Velden U and Armitage G: Principles in prevention of
periodontal diseases: consensus report of group 1 of the
11th European Workshop on Periodontology on effective
prevention of periodontal and peri-implant diseases.
Journal of Clinical Periodontology 2015; 42: 5-11.
Paquette D: A pharmacokinetic study of a locally delivered
minocycline therapeutic system (MPTS). J Clin
Periodontol 2000; 27(1): 12.

Laza GM, Sufaru IG, Martu MA, Martu C, Diaconu-Popa
DA, Jelihovschi | and Martu S: Effects of locally delivered
minocycline microspheres in postmenopausal female
patients with periodontitis: a clinical and microbiological
study. Diagnostics 2022; 12(6): 1310.

Azab MM, Naguib M and Shalaby H: Microbiological
evaluation of minocycline microspheres on the type and
number of bacteria in the treatment of chronic periodontitis
using multiplex PCR and viable counting: an in-vivo study.
Records of Pharma and Biomedical Sci 2022; 6(2): 84-98.
Mastica VS, Roman A, Ciurea A, Micu IC, Onet D,
Stanomir A, Picos A and Soanca A: Locally-delivered
antibiotics used as adjunctive therapy in periodontitis
treatment. Romanian Journal of Stomatology/Revista
Romana de Stomatologie 2023; 69(2).

Arnett MC, Chanthavisouk P, Costalonga M, Blue CM,
Evans MD and Paulson DR: Effect of scaling and root
planing with and without minocycline HCI microspheres
on periodontal pathogens and clinical outcomes: a
randomized clinical trial. Journal of Periodontology 2023;
94(9): 1133-45.

Arnett MC, Costalonga M, Chanthavisouk P, Evans MD
and Paulson DR: Effect of scaling and root planing with
and without minocycline hydrochloride microspheres on
serum biomarkers and acute phase reactants: A
randomized clinical trial and 9-and 12-month follow-up.
JADA Foundational Science 2024; 3: 100040.

Zainuddin SL, Latib N, Taib H, Ahmad B, Sabarudin MA
and Mohamad WM: Effectiveness of conventional
periodontal treatment with tetracycline fiber versus
minocycline gel application subgingivally in periodontitis
patients. Cureus 2024; 16(2).

Liu S, Zheng W, Wang L, Zhang Y, Feng K, Zhang Y,
Yang H, Xiao Y, Sun C, Liu X, Lu B and Yin X:
Bioinspired hydrogel for sustained minocycline release: A
superior periodontitis solution. Mater Today Bio 2025; 32:
101638.

Benedyk-Machaczka M, Mydel P, Mader K, Kaminska M,
Taudte N, Naumann M, Kleinschmidt M, Sarembe S,
Kiesow A, Eick S and Buchholz M: Preclinical validation
of MIN-T: a novel controlled-released formulation for the
adjunctive  local application of minocycline in
periodontitis. Antibiotics 2024; 13(11): 1012.

Yang C, Wang X and Wang Y: Effect of diode laser
combined with minocycline hydrochloride in nonsurgical
periodontal therapy: a randomized clinical trial. BMC Oral
Health 2022; 22(1): 71.

Wu Q, Cao Z and Wu S: Study on the clinical efficacy of
combined therapy with minocycline hydrochloride

2492



Shah et al., IJPSR, 2025; Vol. 16(9): 2486-2493. E-ISSN: 0975-8232; P-ISSN: 2320-5148

ointment and tinidazole for chronic periodontitis: 32. Song YW, Nam J, Kim J, Lee Y, Choi J, Min HS, Yang H,
retrospective study. J of Inflammation Res 2025; 4641-9. Cho Y, Hwang S, Son J and Jung UW: Hyaluronic acid-
31. Lin SJ, Tu YK and Tsai SC: Non-surgical periodontal based minocycline-loaded  dissolving  microneedle:
therapy with and without subgingival minocycline Innovation in local minocycline delivery for periodontitis.
administration in patients with poorly controlled type Il Carbohydrate Polymers 2025; 349: 122976.

diabetes: a randomized controlled clinical trial. Clin Oral
Invest 2012; 16: 599-609.

How to cite this article:

Shah D, Muglikar S, Baldi N and Kochrekar K: Adjunctive effect of locally delivered minocycline microspheres in chronic periodontitis:
a systematic review. Int J Pharm Sci & Res 2025; 16(9): 2486-93. doi: 10.13040/1JPSR.0975-8232.16(9).2486-93.

All © 2025 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research 2493



