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Background: The TIME therapeutic model is used for the management of chronic wounds: Tissue (non-viable); Infection/ 
Inflammation; Moisture (imbalance); Edges (non-advancing). These four components will determine the persistence or the healing 
of any chronic ulcer on the skin’s surface and, by analogy, also those of the ulcerated epithelium at the subgingival level. We aimed to 
evaluate the clinical and microbiological changes recorded after implementation of this personalized subgingival model.
Methods: Twelve patients with active periodontal or peri-implant pockets were recruited for a feasibility study. Patients were 
instructed to deeply clean these lesions subgingivally using an angulated interdental brush in a vertical position, twice per day for 
15 days. On the first and last days, Löe & Silness gingival index and bleeding on probing (BoP) were recorded and samples were 
collected using the brush head for the quantitative PCR analysis of 8 bacterial species (commensal and pathogenic).
Results: Severe gingival inflammation with profuse bleeding was present at baseline in ten patients. Eight of them complied and 
adhered with 100% of the treatment. Following self-treatment at home, ten patients exhibited normal or mildly inflamed gums. Seven 
patients no longer had bleeding, four had slight bleeding and only one moderate bleeding. Microbiologically, the total bacterial load 
significantly decreased from 7E07 to 9.39E06 cfu/head.
Conclusion: This proposed conservative cost-effective subgingival model could significantly improve the inflammatory activity of 
certain recurrent periodontal or peri-implant pockets, stabilize them and thus minimize their progression. The preliminary findings 
reflected a reduction or absence of bleeding, a relative decrease in pathogenic species, and the restoration of a microbial community in 
symbiosis with the host.
Keywords: periodontitis, peri-implantitis, chronic wound, dysbiosis, debridement, subgingival healing, ulcerated pocket epithelium, 
personalized periodontics, self-monitoring, patient empowerment, treatment compliance

Introduction
A wound always involves the loss of anatomical and physiological continuity of the skin or the epithelium. An ulcer is 
a wound that does not heal in a sequential series of stages or within a normally predictable period, and those that do not 
heal within a three-month time frame are considered chronic. Chronic skin ulcers are a major cause of morbidity and 
mortality worldwide, and their aetiology is multifactorial.1,2 Experts in chronic wound management rely on a model 
known by the acronym TIME, which stands for: Tissue (non-viable); Infection/Inflammation; Moisture (imbalance); 
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Edges (non-advancing). These four components will determine the persistence or the healing of any chronic ulcer on the 
skin’s surface and, by analogy, also those of the ulcerated epithelium at the subgingival level.1,2

The pathological deepening of the gingival sulcus intrinsically leads to apical migration of the junctional epithelium 
and, similarly, to the ulceration of the epithelium of the periodontal pocket. The presence of bloody ulcerated areas in the 
epithelium of the periodontal and/or peri-implant pockets causes them to behave like chronic open micro-wounds. 
Through these exposed and discontinuous areas, the contents of the periodontal and peri-implant pockets come into 
contact with the blood vessels of the gingival connective tissue (Figure 1). This allows for the dispersion of bacteria, 
bacterial toxins, and inflammatory mediators into the bloodstream.3–6

Bleeding on probing (BoP) is an unequivocal indication of inflammation. In fact, BoP allows us to easily and 
objectively monitor inflammatory activity, associated with tissue damage, inside periodontal pockets.2,5 It is important to 
keep in mind that smokers usually have reduced BoP, which may consequently conceal periodontal disease activity.7–9 

The hygienic or causal phase of periodontal treatment involves initial professional mechanical debridement along with 
meticulous patient care at home, individualised oral hygiene measures, and subsequent surgical treatment according to 
individual needs in more advanced cases.10,11

Scaling and root planing (SRP) is increasingly referred to as periodontal instrumentation, which is considered the gold 
standard method of mechanical debridement based on the disruption of the biofilm.12,13 Despite being considered 
a conventional treatment, it has its disadvantages, as it is a time-consuming and technically demanding procedure that 
occasionally causes patients discomfort.14 Furthermore, it has been observed that the result of SRP also depends on the 
skills of the operator.15 Research on the non-surgical treatment of periodontitis has revealed highly variable results.16–19

Several deep pockets often remain active after non-surgical periodontal treatment (SRP). These residual bleeding 
pockets are associated with disease progression, and the treatment of these areas is quite unpredictable. Recurrent 
periodontal pockets can be reduced by resective surgery, but the cost and morbidity are relatively high.20

Currently, other means of eliminating subgingival biofilm have evolved, and different technologies and devices have 
been introduced for its removal, such as vector scraping systems, lasers and an air polishing agent.12 Recently, Khan 
et al21 demonstrated similar reductions in inflammatory parameters when non-surgical treatment was performed using 
either a chitosan oscillating brush or titanium curettes.

Therefore, the development of more effective methods for non-surgical periodontal treatment is of great interest and 
remains an area of active research. However, in general, they have not been found to be significantly better than 
conventional mechanical approaches such as SRP.7,10,19

Figure 1 (A) Ulcerated periodontal pocket epithelium. Note also the proximity of the chronic ulcers to the connective blood vessels. From Offenbacher S. Scientific 
American 2006 (October); Special Supplement, pp. 24–29. (B) Inflammation and tissue repair. Cellular-chemical factors involved in the inflammatory response to tissue 
damage and healing. Source: Dreamstime.com LLC. USA. License for use - ID 62002173.
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The accumulation of biofilm as a consequence of the establishment of a dysbiotic microbial community is considered 
the main aetiological factor of the inflammatory response in both periodontal and peri-implant soft and hard tissues.22–24 

Treatment focuses on controlling inflammation by reducing the bacterial load and helping return the microbiota around 
the infected tooth root or implant to a eubiotic state.24,25 The development of effective non-surgical treatment methods is 
essential for treating patients for whom surgical treatment is contraindicated or for patients who are not willing to 
undergo surgery. Consequently, and based on the TIME therapeutic model, for chronic skin wounds, it seems appropriate 
to establish analogies to heal the micro-wounds of the ulcerated epithelium located inside these subgingival lesions. The 
objective of this pilot feasibility study was to conduct an initial assessment of the implementation of this home-based 
protocol. This evaluation was done by analysing the clinical and microbiological changes after home treatment of 
bleeding periodontal and/or peri-implant pockets using a conventional angled interdental brush, in vertical positioning, to 
subgingivally clean them.

Methods
Patients in the periodontal maintenance phase and who had active residual lesions were recruited to carry out this study at 
the Clinicians Associates dental practice (Terrassa, Barcelona, Spain), by a senior periodontist and consultant.

The study adheres to the ethical principles of the Declaration of Helsinki for research involving human subjects. It is 
part of a broader study on periodontal health approved by the clinical research and ethics committee of the Sant Joan de 
Déu Foundation (Internal code. PIC 26-18/187-21). All volunteers were patients in the periodontal maintenance phase 
who freely chose to participate and gave their written consent after being duly informed about the procedure.

One recurrent periodontal or peri-implant pocket was selected with a probing depth of between 5 and 9 mm per 
patient. In total, 12 motivated patients, who regularly attended supportive periodontal therapy (SPT) visits, were non- 
smokers and had no medical or pharmacological history were recruited. Clinical parameters were recorded at baseline 
(T0) and at completion (T1) of the home-based treatment. They were individually trained to clean these subgingival 
lesions on their own, twice per day, for 15 days. To carry out home care, they were provided with sufficient interproximal 
brushes of the appropriate diameter for the morphology of each lesion.

The degree of gingival inflammation was recorded using the Löe and Silness26 gingival index: (0) no inflammation; 
(1) mild inflammation: slight colour changes and little change in texture; (2) moderate inflammation: reddening, oedema 
and moderate overgrowth as well as bleeding when pressure is applied; (3) severe inflammation: marked reddening and 
swelling; tendency toward spontaneous haemorrhage; ulceration.

BoP was evaluated by counting the time elapsed from the removal of the brush inserted into the lesion for sample 
collection until the appearance of bleeding. With this, the level of bleeding was classified: (0) no bleeding; (1) slight 
bleeding with the presence of a single spot of blood after more than 5 s; (2) moderate bleeding with the presence of a line 
of blood after 2–5 s; and (3) severe and immediate, with profuse, persistent bleeding. The periodontist was in charge of 
performing the clinical examination and instructing the patients personally to implement this home-based protocol. First, 
patients were taught with the help of a handheld mirror how dentists gently explore the area under the gums using 
a periodontal probe. Then the similar shape of the manual probe and the angled interdental brush was explained with the 
intention of showing that wound cleaning should be an atraumatic process. The angled interproximal brush selected, 
which resembled a periodontal probe, had a diameter that was suited to the size of the lesion (Figure 2). Each patient was 
trained to insert the brush deep into the subgingival lesion and wiggle it for five seconds. Finally, a schedule was given 
out for patients to record the date and the frequency with which home treatments were performed (stipulated frequency: 
every 12 hours - morning/night - for 15 days). In case of missing a treatment, importance was given to not marking that 
task on the record sheet so as to not falsify the result. Before and after this home treatment, clinical variables were 
recorded to evaluate the healing process, and microbiological samples were taken to examine changes in the microbial 
community of this niche. On day 0, aside from the clinical record, the same periodontist collected a subgingival sample 
from the lesion selected for microbiological analysis using an interproximal brush, like a flocked broom. The brush head 
was inserted directly into a sterile 1.5 mL tube, after cutting it with sterile pliers, and frozen at −80°C. On day 15, 
following the last home treatment, the same clinical record and sample collection were repeated using the same 
procedure.
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Microbiological analysis was performed as follows: each head was resuspended in tubes with 800 µL of phosphate 
buffered saline (PBS), and tubes were vortexed for 5 minutes to release the bacteria. The brush was then removed with 
sterile forceps, and cells were pelleted by 5 min of centrifugation at 8,000 x g. After removing the supernatant, DNA was 
extracted with a QiAamp DNA Mini kit (Qiagen) following the manufacturer’s instructions.

For each sample, quantitative PCR (qPCR) was used to quantify 8 bacterial species (Actinomyces naeslundii, 
Streptococcus gordonii, Streptococcus oralis, Filifactor alocis, Porphyromonas endodontalis, Porphyromonas gingivalis, 
Prevotella intermedia and Tannerella forsythia) as well as the total number of bacteria.

The oligonucleotides, probes and conditions used can be found in Àlvarez et al27,28 except for A. naeslundii, whose 
sequence is TCGGGTTGTGAACCTCTTTC (forward), AGAGGATTTCACGA-CAGACG (reverse) and FAM- 
CAGTGAAGCAGGC-MGB (probe). Quantification was performed by converting Crossing Point (Cp) values into 
colony-forming units (cfu) using species-specific standard curves. These curves were generated by correlating the Cp 
values from serial dilutions of template DNA with the cfu/mL counts obtained from the original cultures, as previously 
described.27 The statistical analysis of the differences between baseline and day 15 was performed using the Wilcoxon 
signed-rank test for paired data.

Results
Of the 12 participants, 9 were women whose average age was 57 years (range 29–78 years), and of the lesions monitored, 
two were affecting implants. The average probing depth of the lesions at baseline was 7.5 mm. The gingival index was 
grade 3 in 10 patients associated with severe, immediate, profuse and persistent bleeding (grade 3 bleeding); and in the 
other two patients, the gingival index was grade 2 with moderate bleeding (grade 2 bleeding).

The degree of compliance with home treatment after 15 days was very high. Eight patients complied with 100% of 
the treatments and of the twelve, only one had more erratic compliance with the home-based treatment (Table 1).

After the home treatments, all subgingival lesions scraped by deep and vertical brushing improved. As expected, 
periodontal probing did not show any variations compared to the initial recording. After the 15-day treatment, all patients 
expressed a feeling of clinical improvement including cessation of bleeding in most of the cleaned pockets, and also 
a reduction in the initial discomfort or even pain described. The gingival index significantly reduced in 5 patients to grade 
0 (normal gingiva), another 5 patients had mild inflammation, and the remaining two patients had moderate 
inflammation.

Figure 2 Participants were personally given instructions to insert the brush all the way to the bottom of the subgingival lesion and wiggle it for five seconds. The X-ray 
shows how the interdental brush reaches the bottom of the periodontal/peri-implant lesion.
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Regarding gingival bleeding after taking the second sample on Day 15, seven of these patients no longer showed 
bleeding on probing, while four had slight bleeding and only one patient had moderate bleeding. The worst clinical 
results were associated with a lower degree of compliance in the home treatments carried out (Table 1).

These clinical changes were supported by a significant decrease in the number of periodontopathogens studied. In 
fact, the total bacterial load recovered from the interdental brush heads decreased significantly, going from an average of 
7E07 cfu after the first use to 9.39E06 cfu after 15 days (Figures 3 and 4).

Table 1 Clinical Values of Participants

ID ♀/♂ Age Staging & Grading 
Periodontitis

Location Probing Depth Compliance GI T0 BoP T0 GI T1 BoP T1

1 ♀ 53 II–III / B # 37 M-L 9mm 100% 3 3 0 0

2 ♀ 29 I–II / A # 33 D-V 5mm 25% 3 3 2 1

3 ♂ 72 III / B i 26 M-V 9mm 76% 3 3 0 0

4 ♂ 70 III / A i 15 M-V 5mm 100% 3 3 1 1

5 ♂ 67 I–II / A # 27 M-V 9mm 100% 3 3 1 0

6 ♀ 71 IV / B # 21 M-V 9mm 100% 3 3 1 0

7 ♀ 45 IV / C # 46 Furca-V 9mm 85% 3 3 2 2

8 ♀ 66 III / B # 16 D-V 9mm 100% 3 3 1 1

9 ♀ 49 I / A # 46 D-V 9mm 100% 3 3 0 0

10 ♀ 40 III / B # 22 D-V 6mm 100% 2 2 0 0

11 ♀ 45 III / B # 32 M-V 6mm 100% 2 2 0 0

12 ♀ 78 II / A # 15 D-V 6mm 50% 3 3 1 1

Avg. NA 57 NA # (10) & i (2) 7.5mm 86.30% 2.83 2.83 0.75 0.5

Notes: Bold values in the last row indicate the mean parameters of the participants. 
Abbreviations: #, tooth; i, implant; M, mesial; D, distal; V, vestibular; L, lingual; Avg, Average; NA, Not applicable; T0, first day home treatment; T1, after 15 days home 
treatment; GI, Gingival index; BoP, Bleeding on probing.

Figure 3 Bacterial load recovered from the periodontal pocket on days 1 and 15 of treatment. Quantitative PCR was used to quantify 8 species, in addition to the total 
bacterial load (eubacteria).

Patient Preference and Adherence 2026:20                                                                                       https://doi.org/10.2147/PPA.S596403                                                                                                                                                                                                                                                                                                                                                                                                       5

Miranda-Rius et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



A significantly lower load was also observed for 7 of the 8 bacterial species analysed (S. oralis was the exception). 
On day 0, the highest loads observed were of periodontal pathogens of the genus Porphyromonas (1.7E07 and 9.39E06 
cfu/head of P. gingivalis and P. endodontalis, respectively) and P. intermedia (1.68E06 cfu/head). Around 1E05 cfu/head 
were recovered from each of the other species (Figure 3). After 15 days of treatments, the number of cells of each of the 
four pathobiont species studied (F. alocis, P. gingivalis, P. endodontalis and T. forsythia) had reduced by more than 10 
times, while the loads of typically commensal species, considered primary and secondary colonisers of the oral biofilm, 
reduced by less than 10 times (Figure 4).

Discussion
Conceptually, healing is an endogenous process that occurs to repair tissue and involves the interaction between 
numerous types of cells. One of the primary objectives of some of these cells is to try to remove from the wound all 
debris that can hinder the progress of the healing stages. Debris or detritus is an ideal substrate for biofilm to grow. If not 
removed regularly, they will delay the healing process of chronic ulcers.29 Additionally, this debris can become an 
appropriate substrate that promotes the development of complex phenomena associated with the bacterial burden: local 
infection, presence of biofilm, etc.30

Gums act as a protective barrier and have a sealing function around the teeth, but disease promotes the formation of 
periodontal pockets. These lesions are, ultimately, reservoirs of bacteria that will elicit an immune-inflammatory response 
from the host. Certain conditions promote the development of a dysbiotic microbiota, leading to an increase in the 
presence of pathobionts and their performance as pathogens.24 These pathobionts release pro-inflammatory signals, 
which locally trigger the synthesis of cytokines and prostaglandins, favouring the destruction of the periodontal tissues 
themselves and increasing oxidative stress with consequent tissue damage.3

Although SRP is considered the gold standard method of mechanical debridement, it also has disadvantages.16,31–33 

Periodontal instrumentation has traditionally focused on the root surface. But today, periodontal medicine highlights the 
importance of curettage and debridement, disrupting the subgingival biofilm and promoting the healing of the ulcerated 
epithelium, thus providing a more curative approach to the hygienic phase,34 which could also be based on the TIME 
strategy. This model is intended to be introduced as part of the conservative home management of selected active 
recurrent periodontal and peri-implant lesions, which in our study is carried out autonomously by the patients themselves. 

Figure 4 Mean proportion of bacteria recovered on day 15 compared to day 1, expressed on a logarithmic scale. Whiskers represent standard error. Primary colonisers, 
secondary colonisers, pathobionts and total bacteria are represented in green, yellow, salmon and grey, respectively.
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In conclusion, a certain analogy can be established between chronic skin ulcers and those present in the epithelium of the 
periodontal or peri-implant pocket.

Methods currently used for non-surgical debridement of implants include titanium curettes, plastic or carbon fibre 
curettes, ultrasound, air polishing, and laser. However, no specific non-surgical treatment for peri-implantitis that 
produces superior results is supported by sufficient scientific evidence,35,36 to the point of suggesting that some 
procedures may become iatrogenic and cause more complications, rather than improving peri-implant health.37,38 

What is imperative is to intervene and treat the inflammatory activity without causing further problems that would 
contribute to the progression of peri-implant attachment loss. In a multicentre study on the early stages of peri- 
implantitis, implant sockets were debrided with a chitosan brush placed on an oscillating dental bur for 3 minutes 
followed by irrigation with sterile saline solution.39 Chitosan is a completely biocompatible biopolymer that has also 
been shown to be bacteriostatic and have anti-inflammatory properties.40–42 In this series of multicentre cases of implants 
affected by mild peri-implantitis, significant reductions in clinical inflammation parameters were demonstrated at all time 
points following initial treatment with a chitosan brush.

This same research group carried out a 6-month multicentre, randomised, examiner-blinded clinical trial with 
seventy-eight patients with periodontitis. Patients were selected with a periodontal probing depth (PPD) of between 
5 mm and 7 mm after previous active periodontal treatment. Patients were assigned subgingival treatment with curettes 
or an oscillating chitosan brush. Changes in BoP and PPD were evaluated between baseline and final evaluation at 6 
months. The study’s conclusions indicated that the chitosan brush demonstrated significantly better PPD reductions up to 
6 months after baseline, compared to conventional treatment. An improvement in BoP was observed in both groups, and 
no adverse effects were observed.7

Our pilot study design was based on an analysis of clinical practice with exploratory and hypothesis-generating 
purposes. In our feasibility study, we instructed patients to use a conventional angled interproximal brush so that they 
could use it vertically, parallel to the axis of the tooth and do so independently at home. After 15 days, a clinical 
improvement in BoP was obtained, similar to the studies described above. Furthermore, we observed a significant 
decrease in the total bacterial load (eubacteria), which could be considered a measure of the effect of the treatment on the 
subgingival dysbiotic community. Since the aetiology of periodontitis and peri-implantitis depends on the homeostatic 
state of the microbial community,24 we continued the microbiological analysis by quantifying three commensal species 
associated with health (A. naeslundii, S. gordonii and S. oralis) and five pathobiont species (F. alocis, P. endodontalis, 
P. gingivalis, P. intermedia and T. forsythia).43,44 This way, we discovered that the significant decrease in bacterial load 
was greater in pathobionts than in commensals, indicating a transition towards a eubiotic community in symbiosis with 
the host, where pathobionts (harmful pathogens) are found in low relative abundances and commensals predominate.24 

This transition could have been produced by a disruption of the dysbiotic biofilm and the mechanical release of part of it, 
enhancing the performance of the immune system, and promoting recolonisation of the area under treatment, which 
would be carried out by the primary colonisers.

In studies like this one, which aim to determine the benefits of a treatment, the conclusions drawn from the total count 
of bacteria or from a particular genus are limited, since oral microorganisms are capable of rapidly colonising oral 
surfaces.45 Therefore, it is important to analyse bacterial species with different functions in the microbial community and 
in the aetiology of periodontal diseases, in order to determine the level of dysbiosis of the community, which is closely 
related to the pathogenesis of periodontitis.24 However, we have not been able to find such an evaluation in other studies 
similar to ours, such as the case of non-surgical treatment with the chitosan brush, which is the device most similar to the 
one we used in the present study. These studies show an improvement in BoP but none of them determine or quantify 
whether there is a change in the presence of periodontopathogens before and after such therapy.7,21,38

The care of chronic wounds contaminated by biofilm is one of the greatest challenges today for healthcare 
professionals. Biofilm promotes an unfavourable microenvironment that leads to a delay in the evolution and healing 
of wounds, highlighting the importance and impact of various therapeutic strategies on biofilm disruption.30 

Undoubtedly, mechanical debridement of ulcerated epithelial surfaces in periodontal or peri-implant pockets will also 
facilitate the disruption and loss of mass of the subgingival biofilm. Consequently, a temporary reduction in bacterial load 
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will occur, and microbiota will recolonise the lost area and form new biofilm. This role belongs to colonising species 
resulting in a decrease in the relative load of pathobionts.24

Patient empowerment involves a shift in mindset regarding the approach to treating chronic conditions such as 
periodontitis. In our case, it is the periodontal patients who must decide whether they want to actively participate in the 
healing of their own subgingival lesions from home, following instruction and with professional supervision. Patients 
will discover that they too can evaluate inflammatory activity by inserting a brush to the bottom of the lesion and 
observing the degree of bleeding and discomfort. If these chronic subgingival wounds do not heal, progressive period
ontal or peri-implant tissue destruction will come into play, leading to loss of attachment. In any case, once the 
epithelium has healed, we advise examining the lesion twice per week to check stability and the absence of bleeding. 
We are currently working on the design of a prototype to facilitate these home treatments as well as their monitoring by 
the patients themselves.

In view of the limitations detected during the study, we stress the importance of both selecting motivated and 
committed patients and choosing accessible lesions. Specifically, some patients demonstrated less dexterity in accessing 
very deep lesions in the posterior areas, especially lingually or palatally. Another aspect to consider is the discomfort 
some patients experience, particularly in the first few days. It is worth noting, however, that this discomfort gradually 
diminishes, which is associated with rapid clinical improvement. In extreme cases, initially, it may be advisable to use 
topical anaesthetics combined with an oral analgesic (ibuprofen) one hour before treatment and to start implementing this 
procedure only on alternate days. We stress that our participants did not require either of these measures.

The healing process of the ulcerated periodontal or peri-implant epithelium is complex and requires personalized 
instructions and monitoring by a professional. By carrying out our proposed procedure, we may also be oxygenating this 
ecological niche and at the same time acting on the debris generated by the wound itself, which hinders healing and may 
favour the growth of biofilm, especially in the deeper pockets with a higher component of anaerobic periodontopatho
gens. This, in turn, could ultimately contribute to reduced tissue oxidative stress and promote the improvement of these 
subgingival chronic wounds. In this context, the message is simple: touch the wound to restore balance and foster repair.

Many clinicians would like patients themselves to be able to monitor the inflammatory activity of certain localized 
lesions. Educating patients on this proposed home-based treatment could boost the resilience of subgingival oral biofilm 
associated with periodontal health.

Future research is needed to study this home-based periodontal treatment, distinguishing between active recurrent 
periodontal and peri-implant pockets. In addition, a larger sample size with a control group would allow for performing 
linear models and crossing clinical variables with microbiological ones. Lastly, it is worth mentioning that in subsequent 
studies we will consider the option of introducing some subgingival devices made from materials that facilitate their 
handling and are comfortable for patients.

Conclusion
The implementation of this subgingival home-based treatment model for active recurrent periodontal or peri-implant 
pockets, using angled interdental brushes in a vertical position, is inexpensive, appears to be efficient, and could 
enhance the resilience of oral biofilm associated with periodontal health. The greater relative decrease in pathogenic 
species compared to commensals suggests the recovery of a microbial community in symbiosis with the host. This 
conservative procedure reflects a commendable interest in promoting self-care strategies in supportive periodontal 
therapy. This work also considers the cross-cutting nature of periodontology in the health sciences, particularly in 
relation to medicine and nursing.

Data Sharing Statement
The data that support the findings of this study are available from the last author lluis.brunet@sjd.es and the correspond
ing author jmiranda-rius@ub.edu upon reasonable request.
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