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Clinical Implications & Future Research Recommendations 
The application of local drug delivery and adjunctive agents could provide some benefits in treating  
periodontitis. Additional randomised controlled trials with medium- (at least 6 months) to long-term (at
least 12 months) studies are needed to determine the efficacy of local agents as their usefulness in
the long term is still debatable, taking into account the cost-benefit ratio with modest clinical results. 

The PubMed/MEDLINE, EMBASE and CENTRAL databases were searched to identify any randomised controlled human intervention studies with professionally 
applied local subgingival drug delivery and adjunctive agents in the treatment of periodontitis. The search considered works published from 1979 until April 2019
using the keywords “periodont*”, “antimicrobial”, “photodynamic therapy”, “hyaluron*”, “chlorhexidine”, “tetracycline”, “minocycline”, “metronidazole”,
“doxycycline”, “non-surgical”, “scaling and root planing”, “adjunct”, “subgingival”, and “local delivery”. Bibliographies from previous systematic reviews on the topic 
were scrutinised. Only relevant literature in the English language were selected, and the use of experimental or discontinued drugs was excluded.  

Periodontal infections tend to be site-specific, mostly confined to the periodontal pocket. Therefore, much attention has been directed towards the use of local drug delivery agents as adjuncts to avoid  
potential side effects and increased antibiotics resistance with systemic antimicrobials use. There has been an emergence of alternative pharmacologic therapies besides local antimicrobials in the 
form of photodynamic therapy, hyaluronic acid, probiotics, and other experimental non-antimicrobial drugs. However, the answer to the question of which is the most efficient local drug delivery or
adjunctive agent for dental practitioners to utilize and provide the maximum benefit to their patients still remains doubtful. 

Overall, many commercial pharmacotherapeutic local drug delivery and adjunctive agents had 
been clinically tested in the non-surgical treatment of periodontitis. The adjuncts from the  
selected studies above had reported mean differences ranging from -0.60 to 1.91 mm of mean 
PPD reduction and -0.66 to 1.92 mm of mean CAL gain. In general, most of these adjunctive 
agents had shown minimal but positive clinical results compared with mechanical debridement
alone. However, the methodologies and clinical results vary within and between each agent.
Therefore, it is difficult to conclude and support the superiority of one local agent over another.   

Results 
24 randomised controlled trials with the longest follow-up studies of each local delivery agent were identified. The details of each agent and their clinical results are summarised in Tables 1 and 2. 

Objectives 
To review the efficacy of current
commercially available local drug  
delivery and adjunctive agents used 
in non-surgical periodontal therapy 
in adults treated for periodontitis. 
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Active agent Brand Content Delivery
vehicle 

Longest  
follow-up 

study

Mean differences (SE) 
PPD (mm) CAL (mm) 

Chlorhexidine Chlo-Site®
(Ghimas  
Company, Italy)

1.5%  
Chlorhexidine

Gel 6 months  
(Jain et al. 

201314)

0.60 (0.18) -0.66 (0.81) 

Periochip®
(Perio Products 
Ltd., Israel)

2.5mg  
Chlorhexidine

gluconate

Chip 9 months 
(Carvalho et 

al. 20075; 
Grisi et al. 

200213; 
Jeffcoat et al. 

199815)

0.10 (0.44)#;  
-0.20 (0.32)#;  
0.26 (0.07)#

0.00 (0.62)#; 
-0.40 (0.26)#; 
0.20 (0.06)#

PerioCol®-CG
(Eucare  
Pharmaceuticals 
Ltd., India)

2.5mg  
Chlorhexidine

gluconate

Film 6 months 
(Singh et al. 

201423)

0.91 (0.31)# 1.92 (0.30)#

EC40®
(Biodent BV, The 
Netherlands)

35%  
Chlorhexidine  

diacetate

Varnish 9 months 
(Cosyn et al. 

20067)

0.62 (0.25) Not  
available 

Cervitec®
(Ivoclar/Vivadent 
AG, Liechtenstein)

1%  
Chlorhexidine

3 months 
(Manikandan 
et al. 201618)

1.11 (0.36)# Not  
available 

Metronidazole Elyzol®
(Dumex,  
Denmark)

25%  
Metronidazole

benzoate

Gel 9 months 
(Griffiths et 
al. 200012)

0.50 (0.38)# 0.40 (0.38)#

Tetracycline Periodontal Plus 
ABTM

(Advanced Biotech 
Products, India)

2mg  
Tetracycline

hydrochloride

Fibre 6 months  
(Singh et al. 

201423)

1.25 (0.27)# 1.69 (0.26)#

Doxycycline Atridox®
(Atrix Laboratries, 
USA)

10%  
Doxycycline  

hyclate

Gel 36 months 
(Bogren et al. 

20084)

0.10 (0.16)# 0.20 (0.20)#

Minocycline Arestin®
(OraPharma, Inc., 
USA)

1mg  
Minocycline

hydrochloride

Micro-
spheres

24 months 
(Cortelli et al. 
20086; Killeen 
et al. 201816)

0.41 (0.51)#; 
-0.37 (0.24)#

Not 
available; 

-0.51 (0.27)#

Dentomycin®
(Lederle Dental  
Division, UK)

2%  
Minocycline

hydrochloride   

Ointment 18 months 
(Timmerman 
et al. 199624)   

0.05 (0.37)#   0.27 (0.45)#   

Periocline®
(Sunstar Corp.,  
Japan)

Active 
agent 

Brand Content Delivery
vehicle 

Longest  
follow-up 

study

Mean differences (SE) 
PPD (mm) CAL (mm) 

Enamel 
matrix  
derivative 

Emdogain® 
(Institute  
Straumann AG, 
Switzerland)

30 mg/ml 
porcine enamel 

matrix
derivative 

Gel 12 months 
(Mombelli et al. 

200519) 

0.20 (0.70) 0.70 (1.20) 

Hyaluronic 
acid

Aftamed®
(BioPlax Limited, 
UK)

240mg/100g  
Sodium  

hyaluronate

Gel 6 weeks  
(Omer et al. 

201821)

1.36 (0.41) 0.72 (0.31) 

Aminogam®
(Errekappa  
Euroterapici, Italy)

Sodium  
hyaluronate, 
Amino acids

3 months 
(Bevilacqua et 

al. 20122)

0.50 (0.79)# 0.19 (0.69)#

Gengigel®
(Ricerfarma, Italy)

0.2% & 0.8%  
Sodium  

hyaluronate

6 months  
(Eick et al. 

20139)

0.25 (0.12)# -0.10 (0.20)#

Healon GV®
(Pharmacia & 
Upjohn, Sweden)

14mg/ml  
Sodium  

hyaluronate

12 months 
(Engstrüm et 

al. 200110)

-0.60 (0.83)# Not  
available 

Photo-
sensitizer

EmunDo®
(A.R.C. laser 
GmbH, Germany)

Indocyanine 
green (iodide-

free)

Dye  
Solution

3 months  
(Birang et al. 

20153; Monzavi 
et al. 201620)

-0.30 (0.41); 
1.91 (0.23)#

0.90 (0.44); 
-0.19 (0.27)#

HELBO®
(Bredent Medical,  
Germany)

Phenothiazine  
chloride

12 months 
(Alwaeli et al. 
20151; Lulic et 

al. 200917)

0.91 (0.57); 
0.20 (0.33)#

1.35 (0.45); 
-0.11 (0.33)#

PeriowaveTM

(Periowave Dental 
Technologies Inc, 
Canada)

Methylene blue 25 weeks 
(Segarra-Vidal 
et al. 201722)

-0.17 (0.65) -0.20 (0.47) 

Fotosan®
(CMS Dental,  
Denmark)

Toluidine blue /  
Tolonium  
chloride

6 months  
(Goh et al. 

201711)

0.26 (0.05) 0.05 (0.07) 

Natural  
products

NBF Gingival Gel
(NanoCureTech 
Co. Ltd, South  
Korea)

Vitamin C, E, 
Propolis  

extract, Aloe 
extract, Green 

tea extract

Gel 3 months 
(Debnath et al. 

20168)

0.71 (0.63) 0.74 (0.63) 

PPD: probing pocket depth; CAL: clinical attachment level; #repeated application;  
negative value indicates result in favour of control (mechanical debridement alone) 

Table 1:  Summary of clinically tested commercial local antimicrobial drug delivery used as adjuncts 
in non-surgical periodontal therapy. 

1.   Alwaeli, H.A., Al-Khateeb, S.N. and Al-Sadi, A., 2015. Long-term clinical effect of adjunctive antimicrobial photodynamic therapy in periodontal treatment: a randomized clinical 
trial. Lasers in medical science, 30(2), pp.801-807. 
2.   Bevilacqua, L., Eriani, J., Serroni, I., Liani, G., Borelli, V., Castronovo, G. & Di Lenarda, R. 2012. Effectiveness of adjunctive subgingival administration of amino acids and so-
dium hyaluronate gel on clinical and immunological parameters in the treatment of chronic periodontitis. Annali di stomatologia 3(2): 75–81. 
3.   Birang, R., Shahaboui, M., Kiani, S., Shadmehr, E. and Naghsh, N., 2015. Effect of nonsurgical periodontal treatment combined with diode laser or photodynamic therapy on 
chronic periodontitis: a randomized controlled split-mouth clinical trial. Journal of lasers in medical sciences, 6(3), p.112.  
4.   Bogren, A., Teles, R. P., Torresyap, G., Haffajee, A. D., Socransky, S. S. & Wennström, J. L. 2008. Locally Delivered Doxycycline During Supportive Periodontal Therapy: A 3-
Year Study. Journal of Periodontology 79(5): 827–835.   
5.   Carvalho, J., Novak, M. J. & Mota, L. F. 2007. Evaluation of the Effect of Subgingival Placement of Chlorhexidine Chips as an Adjunct to Scaling and Root Planing. Journal of 
Periodontology 78(6): 997–1001.   
6.   Cortelli, J. R., Aquino, D. R., Cortelli, S. C., Carvalho-filho, J., Roman-torres, C. V. G. & Costa, F. O. 2008. A double-blind randomized clinical trial of subgingival minocycline 
for chronic periodontitis. Journal of Oral Science 50(3): 259–265.   
7. Cosyn, J., Wyn, I., De Rouck, T. & Sabzevar, M. M. 2006. Long-Term Clinical Effects of a Chlorhexidine Varnish Implemented Treatment Strategy for Chronic Periodontitis.
Journal of Periodontology 77(3): 406–415.   
8. Debnath, K., Chatterjee, A. & Priya, V. 2016. Evaluation of Nano-Bio Fusion gel as an adjunct to scaling and root planing in chronic periodontitis: A clinico-microbiological
study. Journal of Indian Society of Periodontology 20(5): 543.   
9. Eick, S., Renatus, A., Heinicke, M., Pfister, W., Stratul, S.-I. & Jentsch, H. 2013. Hyaluronic Acid as an Adjunct After Scaling and Root Planing: A Prospective Randomized 
Clinical Trial. Journal of Periodontology 84(7): 941–949.    
10.  Engstrüm, P.-E., Shi, X.-Q., Tronje, G., Larsson, A., Welander, U., Frithiof, L. & Engstrom, G. N. 2001. The Effect of Hyaluronan on Bone and Soft Tissue and Immune Re-
sponse in Wound Healing. Journal of Periodontology 72(9): 1192–1200.    
11.  Goh, E.X., Tan, K.S., Chan, Y.H. and Lim, L.P., 2017. Effects of root debridement and adjunctive photodynamic therapy in residual pockets of patients on supportive periodon-
tal therapy: a randomized split-mouth trial. Photodiagnosis and photodynamic therapy, 18, pp.342-348. 
12.  Griffiths, G.S., Smart, G.J., Bulman, J.S., Weiss, G., Shrowder, J. and Newman, H.N., 2000. Comparison of clinical outcomes following treatment of chronic adult periodontitis 
with subgingival scaling or subgingival scaling plus metronidazole gel. Journal of clinical periodontology, 27(12), pp.910-917. 

Acknowledgement 
This study was approved by the UKM Ethics Committee [UKM PPI/111/8/JEP-2019-042] and it was
submitted to PROSPERO for registration [ID 137115]. 

1
Tan OL, 

1
Razali M, 

2
Safii SH

1
Unit of Periodontology, Centre for Restorative Dentistry, Faculty of Dentistry, Universiti Kebangsaan Malaysia, Jalan Raja Muda Abdul Aziz, 

50300 Kuala Lumpur, Malaysia.  
2
Department of Restorative Dentistry, Faculty of Dentistry, University of Malaya, 50603 Kuala Lumpur, Malaysia.  

oileng1086@gmail.com

Table 2: Summary of clinically tested commercial local subgingival adjunctive agents used in
non-surgical periodontal therapy. 


