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2. 

 

Introduction 

A. Problem statement The cross- infection control guide published by the 

British Dental Association states that “the only safe 

approach to routine treatment is to assume that every 

patient may be a carrier of an infectious disease”.1 

Therefore, all impressions should be handled in the 

same way as an impression from a high-risk patient. 

Researchers (Ray and Fuller) 1963 showed a 

contamination with Mycobacterium tuberculosis of 

12% of the dental impressions of patients with known 

tuberculosis.2 Dental impressions invariably are 

contaminated with patient saliva or blood. These 

fluids can contain viral and bacterial pathogens. 

Impression trays, impression materials, cast and 

models have been said to be the prime source of cross 

– infection between dental personnel and patients. 

 

B. Rationale Infection control is imperative in dental practice. 

Dental instruments, worktops and equipment’s are 

being sterilized or disinfected in dental surgery to 

avoid cross infection from one patient to another and 

from patient to operator or dental surgery assistant. 

The need to disinfect impression is crucial to prevent 

the transmission of infectious diseases. The use of 

Universal precautions and effective infection control 

protocols in the dental office and   laboratory will help 

prevent cross – contamination between dental 

personnel and patient. To address these cross – 

contamination concerns, the American Dental 

Association issued guidelines, recommending usage 

of an ADA – accepted spray or immersion 

disinfectant, depending on the material, for a duration 

suggested by the product manager. 

 

C. Novelty Public health safety in India has been greatly 

challenged due to COVID – 19. More organized 

prevention and infection control have become of 

prime importance to safeguard the interest of the 

patient as well as the dentist. Seeing the current 

situation, this research may help in recommending the 

most appropriate disinfecting option for impression 

materials in the dental clinical setup. 

 

D. Expected outcome and application All the disinfectant systems are effective in reducing 

the microbial load post disinfection in dental 

impressions. 

 

 



3. Research question What will be the microbial load post disinfection, 

when alginate, polyvinyl siloxane and polyether 

impression materials are disinfected with 5.25 % 

sodium hypochlorite, 2% glutaraldehyde, 10 % 

povidone iodine and ultra violet chamber? 

 

4. Research hypothesis, if any There is no difference in the bacterial load post 

disinfection in 3 different dental impression materials 

after disinfection with 4 different disinfecting 

methods. 

 

5. Objectives of the study: 

A. Primary Objective 

B. Secondary Objective 

 

1) To evaluate the efficacy of 5.25% Sodium 

hypochlorite solution, 2% Glutaraldehyde, 10% 

Povidone Iodine and Ultraviolet- chamber in reducing 

the bacterial load on the impression surface of 

Alginate, Polyvinyl siloxane and Polyether 

impression material. 

2) To deduce as to which commercially available 

disinfectant system of the 4 is better for disinfection 

of widely used impression material in dental offices. 

 

6. Review of literature 1. Researchers (1990) conducted an in vivo study 

on dental impressions, dentures, crowns, and 

wax occlusion rims received by commercial 

dental laboratories from different dental 

offices in four U.S. cities for the presence of 

microorganisms. 67% of the samples showed 

the presence of bacteria of varying 

opportunistic pathogenicity. None of the 

samples showed the presence of viruses. This 

study confirms the need to practice adequate 

infection control procedures to prevent the 

possibility of cross-contamination by 

pathogenic microorganisms among patients, 

dental office, and dental laboratory personnel.3 

 

2. A study was conducted in the year 1991 to 

assess the carriage and persistence of oral flora 

on irreversible hydrocolloid and elastomeric 

impression materials. A single isolate each of 

Streptococcus mutans, Escherichia coli, 

Staphylococcus aureus, and Candida albicans 

were inoculated onto each of two elastomeric 

and two irreversible hydrocolloid impression 

surfaces. The inoculum was discarded, 

samples of impression material (13 mm in 

diameter) were removed over a 5-hour period, 



and the remainder of viable organisms were 

estimated. Further impressions were made 

from 21 dentate and eight edentulous patients, 

and bacterial counts were estimated. The 

results showed twofold to fivefold retention of 

bacteria on the irreversible hydrocolloids 

compared with the elastomeric impression 

surfaces.4 

 

3. In the year 2009 an in- vivo study was 

conducted to evaluated microbial load on 

impressions (dentulous and edentulous) and 

the effectiveness of various disinfectants on 

the reduction of microorganisms from the 

impression surfaces after immersion and spray 

disinfection of impressions using five 

disinfectants for 10 minutes 

time. Disinfectants used were Povidone-

Iodine, Sodium Hypochlorite, Glutaraldehyde, 

Peracetic Acid (as immersion) and Isopropyl 

Alcohol (as spray).  The microbial load on 

irreversible hydrocolloid impression 

(dentulous subjects) was observed to be twice 

than that on the zinc oxide-Eugenol 

impression (edentulous subjects). All 

disinfectants showed reduction in microbial 

load. Peracetic Acid was found most effective 

followed by Glutaraldehyde and Sodium 

Hypochlorite.5 

 

4. This study was conducted in the year 2009. 

This paper offers a quantitative evaluation of 

the antimicrobial efficacy of eight different 

disinfection procedures for irreversible 

hydrocolloid impressions and the dimensional 

changes induced by them. Samples were 

collected immediately after impressions, after 

the disinfection procedures and over casts and 

analyzed for bacterial growth. Control, 

enzyme solutions, acetic acid and ultraviolet 

irradiation samples showed bacterial growth. 

Chlorhexidine and 1% sodium hypochlorite 

presented adequate antimicrobial activity, 

while 2% sodium hypochlorite solution 

showed the best results. Dimensional changes 

were similar to those of the controls in all the 

tested agents. The results indicated 2% 

hypochlorite was the most appropriate 



disinfectant tested.6 

 

5. In the year 2010 a study evaluated the efficacy 

of commonly used disinfectants and studied 

the qualitatively and quantitatively persistence 

of microflora on the untreated (control group) 

and the disinfected impression surface after 24 

h. Disinfectant systems used were immersion 

systems like glutaraldehyde, sodium 

hypochlorite and the ultraviolet chamber. The 

effect of disinfectant on most commonly used 

Indian impression materials was carried out in 

this study and results compared with the most 

commonly used foreign brands for irreversible 

hydrocolloid and addition silicone. 

Impressions were made of 25 healthy 

volunteers.  The persistence of the microflora 

on the impression surface of both the studied 

brands was similar but the concentration of 

organisms in the alginate control group was 

two folds as compared to addition silicone 

group. Use of ultraviolet chamber gave better 

results compared to all the studied immersion 

systems. All the disinfection systems were 

effective in reducing the microbial load with 

ultraviolet chamber being most effective.7 

7. Methodology  

A. Study design In vivo study 

B. Study participants (human, animals, or 

both) 

Humans  

i. Inclusion criteria 

 

 

 

 

 

ii. Exclusion criteria 

 

 

 

iii. Withdrawal criteria, if any (trial – 

related therapy, follow-up and 

documentation are terminated 

prematurely as it is indicated ensure 

safely of the participants) 

 

iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

• Patients visiting OPD of Prosthodontic 

Department, SDMCDSH. 

• Age group: 25-45 years. 

• Male and female patients. 

• Stage 1, 2 and 3 periodontitis.8 

 

• Systemic disorders 

• Pregnant patients 

• Stage 4 periodontitis 

 

 None 

 

 

 

 

 

 



symptoms of disease or to overcome 

lack of adequate efficacy of the study 

drug or placebo) 

 

 

v. Number of groups to be studied, 

identify groups with definition 

 

 

None 

 

 

3 groups to be studied: 

• Group A- Alginate impression material 

• Group B- Polyvinyl Siloxane material 

• Group C- Polyether impression material 

 

Subsections are as follows: 

• Group A- Control group (no disinfection) 

• Group B- 5.25 % sodium hypochlorite 

• Group C- 2% glutaraldehyde 

• Group D- 10 % povidone iodine 

• Group E- Ultraviolet chamber 

C. Sampling 

a. Sampling population 

 

b. Sample size calculation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a. The OPD patients visiting the department of 

Prosthodontics who will fulfill the inclusion 

criterions. 

 

b. F tests - ANOVA: Fixed effects, omnibus, one-

way 

 

 Analysis- A priori: Compute required sample size  

 

Input: Effect size f = 0.5 

 α err prob = 0.05 

 Power (1-β err prob) = 0.80 

 Number of groups = 3 

 

Output: Noncentrality parameter λ =10.500000 

 Critical F =3.238096 

 Numerator df = 2 

 Denominator df = 39 

 Total sample size = 42 

 Actual power =0.803414 

 

A power analysis was established by G*power, 

version 3.0.1(Franz Faul universitat, Kiel, Germany). 

A sample size of 42(14 per group) would yield 80% 

power to detect significant differences, with effect 

size of 0.5 and significance level at 0.05. 

 



 

 

 

 

 

 

 

 

 

 

 

 

c.Sampling technique 

 

 

 

 

 

 

 

 

 

 

 

c. Quota Sampling Technique 

 

 

D. Randomization details (for 

interventional studies) – Intervention 

details with standardization techniques 

(drugs/devices/invasive 

procedures/noninvasive 

procedures/others) 

None 

E. Ethical Clearance from the Institution’s 

Ethics Committee Obtained? (Copy to 

be Attached) 

Yes 

F. Study procedure Patient visiting the OPD of the Department of 

Prosthodontics will be clinically evaluated and 

selected as per the inclusion criterions. Samples for 

this study will consist of 14 dentate patients. 

Maxillary dentulous impressions will be made in 

sterilized perforated stock metal trays. The materials 

that will be used are Alginate, Polyvinyl Siloxane, 

Monophase Polyether. All the impression materials 

will be manipulated according to manufacturer’s 

recommendations. After removal from the oral cavity, 

impressions will be rinsed using distilled water for 10 

seconds to remove saliva, blood and organic debris. 

Five samples will be taken from each impression 

(alginate, polyvinyl siloxane and polyether 

impressions) in the form of 10 mm diameter disk. 

These will be taken aseptically from the palatal 

impression surface with the help of punch biopsy 

(Medsor Impex, New Delhi). Selected sample sites 

will be changed for each impression thus allowing 

randomization in an attempt to reduce any 

inconsistency and variability. Samples from alginate 

will be labeled as “A”, samples from addition silicone 

will be labeled as “S” and samples from polyether will 

be labeled as “P”.  

Samples will be then immersed in different solutions 



for 10 minutes as follows: 

• Immersion in sterile water (A1, S1 and P1)- 

control group. 

• Immersion in 1:10 dilution of 5.25% Sodium 

Hypochlorite (A2, S2 and P2) 

• Immersion in 2% Glutaraldehyde. (A3, S3 

AND P3) 

• Immersion in 0.5% Povidone-Iodine. (A4, S4 

and P4) 

• Ultraviolet chamber (A5, S5 and P5)  

After disinfection, samples will be rinsed with 250 cc 

of sterile water for 10 seconds. Excess water will be 

shaken off gently by hand from all the samples. 

Samples will be stored in tightly sealed, labeled 

plastic bags that will contain damp cotton to maintain 

hydration. Collected samples will be transferred to 

Microbiology Laboratory within one hour. 

In the Laboratory, collected samples will be 

transferred to sterile test tubes containing 10 ml sterile 

normal saline and vortexed for 2 minutes to separate 

the microorganisms from impression surface. Group 

A samples will be controlling group and all samples 

will be leveled. 100 micro-liter of all samples will be 

transferred aseptically on Brain Heart Infusion agar. 

Agar plates will be labeled and incubated at 37 0C for 

24 hours in aerobic condition in an incubator. After 24 

hours, microbial colonies will be calculated with the 

help of a magnifying glass and multiplied to express 

them in Colony Forming Units (CFU)/ml.  Bustos et 

al 9., Atabek et al 10 have recorded the reduction rate 

of colony forming units (CFU)/ml and will be 

compared with the control group. 

 

G. Data collection methods including 

settings and periodicity 

14 Maxillary dentulous impressions will be made per 

group in perforated sterilized stock metal trays. The 

materials that will be used are Alginate, Polyvinyl 

Siloxane, Monophase Polyether. Five samples will be 

taken from each impression surface. Total 210 

samples will be collected. Samples will be then 

immersed in different solutions for 10 minutes. 

Samples will be stored in tightly sealed, labeled 

plastic bags that will contain damp cotton to maintain 

hydration. Collected samples will be transferred to 

Microbiology Laboratory within one hour. 

In the Laboratory, collected samples will be 

transferred to sterile test tubes containing 10 ml sterile 

normal saline and vortexed for 2 minutes to separate 

the microorganisms from impression surface. 



100 micro-liter of all samples will be transferred 

aseptically in Brain Heart Infusion agar. Agar plates 

will be labeled and incubated at  

37 0C for 24 hours in aerobic condition in an incubator. 

After 24 hours, microbial colonies will be calculated 

with the help of a magnifying glass and multiplied to 

express them in Colony Forming Units (CFU)/ml. The 

reduction rate of colony forming units (CFU)/ml will 

be compared with the control group. 

 

H. List of statistical tests to be used for data 

analysis 

SPSS (Statistical Package for Social Sciences) version 

20. (IBM SPASS statistics [IBM corp. released 2011] 

will be used to perform the statistical analysis 

• Data will be entered in a excel spread sheet.  

• Descriptive statistics of the explanatory and 

outcome variables will be calculated by mean, 

standard deviation, median and IQR (based on 

data distribution) for quantitative variables, 

frequency and proportions for qualitative 

variables.  

• Inferential statistics like  

o Chi-square test and Mc Nemers test 

will be applied for qualitative 

variables. 

o ANOVA/ Kruskal-wallis test (based on 

normalcy test- Shapiro-wilk test) will 

be applied to check the statistical 

difference of Microbial load among the 

groups with post hoc Bonferroni / 

Mann-whitney test (based on data 

distribution) for inter group 

comparison. 

o Paired sample t test / Wilcoxon sign 

test (based on normalcy test- Shapiro-

wilk test) will be applied to check the 

statistical difference of microbial load 

within the groups before and after 

disinfection. 

• The level of significance is set at 5% 

• Any other necessary tests found appropriate 

will be dealt at the time of analysis based on 

data distribution. 

 

 

I. If it’s a Clinical Trial: Clinical Trials 

Registry of India or equivalent 

registration number to be mentioned 

None 



8. List risks and benefits of the study Risks 

• Using the immersion technique for 

disinfection may change the physical 

properties of the impression material. 

•  Repeated exposure to disinfectants could 

compromise the quality of the impression.  

• This research will give the values of the 

bacterial load and not any specific 

microorganism found in the oral microflora. 

              Benefits 

• This research will help us in knowing which 

disinfectant can be effectively used on the 

readily available impression materials to 

achieve disinfection. 

• It will help to reduce the ambiguity 

encountered to select the correct disinfectant. 
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PATIENTINFORMATION SHEET 

STUDY TUTLE: Comparative evaluation ef microbial load post disinfection with different 

disinfectants in 3 types of impression materials - An in vivo study 

RESEARCHER Dr. Surbhi Banthia (PG. Dept. of Prosthodontics) 

GUIDED BY- Dr. Sujatha Kamath S (.Associate Professor. Dept. of Prosthodontics) 

INVITATION 
You are being invited to take part in a research study. Before you decide it is important for you to 

understand why the research is being done and what it will involve. Please take time to read the 

following information carefully and discuss it with othr: if you wich. A-k us if there'sary hing that 
is not clear or if you would like more information. Take time to decide whether or not you wish to 

take part.

Thank you for reading this information. 

What is the purpose of the study? 

Our research aims to assess the efficacy of 5.25% Sodium hbypochlorite solution, 2% Glutaraldehyde. 

10% Povidone lodine and Ultraviolet- chamber in reducing the bacterial load on the impression 

surface of Alginate, Polyvinyl siloxane and Polyether impression material. To deduce as to which

commercially available disinfectant system of the 4 is better for disinfection of widely used 

impression material in dental offices.

Why have I been chosen? 

You have been invited to take part in this study because you have a dentate arch which fulfils the 

inclusion eriteria. 

Do I have to take part?
Participation is entirely voluntary, if you decide to take part you will be given a copy of this 
information sheet and asked to sign a consent form. You will be free to withdraw from this study
enytime. A decision to withdraw or not to take part will not affect the standard of care you receive.

What will bappen to me ifl take part? 
If you decide to take part, three diagnostic dental impression will be made from the maxillary arch. 
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CONSENT FORM 

Informed consent form for subjects participating in a clinical study 

Study Title: Comparative evaluation of microbial load post disinfection with different

disinfectants in 3 types of impression materials - An in vivo study. 

Study Number 

Subject's Initials:, 

Subject's Name: 
Date of Birth/Age:. 

1. I confim that I have read and understood the information sheet dated for the above study and 

have had the opportunity to ask questions. 

I. I understand that my participation in the study is voluntary, and I am free to withdraw at any 

time, without giving any reason, without my medical care or legal rights being affected. [] 

III. I understand that the Sponsor of the clinical study, others working on the Sponsor's behalf, the 

Ethics Committee and the regulatory authorities will not need my permission to look at my 

health records both in respect of the current study and any further research that may be 

conducted in relation to it, even if lI withdraw from the clinical study. I agree to this access.

However, I understand that my identity will not be revealed in any information released to 

third parties or published. 

IV. I agree not to restrict the use of any data or results that arise from this study provided such a 

use is only for scientific purpose(s). [] 

V. Iagree to take part in the above study.

Signature (or Thumb impression) of the Subject

Signature of the Investigator: Date 

Study Investigator's Name: Dr. Surbhi Banthia
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The Head of Department, 

Department of Periodontics, 

SDM Dental college, Dharwad.

Subject: Permission to use the U.V Chamber for completion of my thesis work. 

Respected Ma'am, 

With due respect and humble submission, 1, Dr.Surbhi Banthia, 1s year MDS student in the 

department of Prosthodontics, SDMCDSH, would like to seek your permission to use the U.V. 

Chamber available in the Department of Periodontics, for the completion of my thesis work on 

the topic "Comparative evaluation of microbial load post disinfection with different 

disinfectants in 3 types of impression materials-An in vivo study". 

Thanking you, 

Yours Sincerely, 

Dr.Surbhi Banthia,

MDS 1s year, 

Department of Prosthodontics, SDMCDSH. 

Ha 

(signature of the candidate) 
(signáture of the uide)

(signature of the Head of department)

(signature of the Head of the collaborating department) 
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TRUTH LBERATESSOMCDSH-EC REGISTRATION NUMBER EC / NEW/ INST 2020/836

INSTITUTIONAL ETHICS cOMMITTEE 

Date: 26.02.2021 
SDMCDS IEC. No. 2021/P/PROS/115 

Chairman: 
To, 
Dr. Surbhi Sanjay Banthia
I M.D.S Prosthodontics 

Dr. Kishore Bhat 
Professor Microbiology 
Maratha Mandal Dental 

College, Belgaum. Principal Investigator 
Co Chairperson: 
Dr. B.R.Patil Guide: Dr. Sujatha Kamath S. 

Associate Professor, 
Dept. of Prosthodontics 
SDM College of Dental Sciences and Hospital 

Sattur, Dharwad

(Onco Surgeon)

Member Secretary: 
Dr. Satyabodh Guttal 

Professor 
Dept. of Prosthodontics 

Dear Dr. Surbhi Sanjay Banthia

Comparative evaluation of aerobic microbial load post disinfection with different 

disinfectants in 3 types of impression materials An in vivo study.

Dr. Kaveri Hallikeri

(Prof. Oral Path) Research title:

Dr. Ravi Shirahatti 
At the Institutional Ethics Committee meeting held on 19.02.2021 where your study was 

presented and discussed, the committee has decided to approve and grant ethical clearance for the study to 

be carried out by you Principal Investigator and Dr. Sujatha Kamath S. as guide at SDM College of Dental

Sciences and Hospital, Sattur, Dharwad.

(Prof. Public Health Dentistry) 

Dr. Anand Patil
(Prof. and Head Ortho) 

The following documents were reviewed: 

(a) Trial Protocol/ research synopsis (including protocol amendments/ changes made), submitted 

date 25.02.2021 

Dr. Shruthi B Patil 

(Prof. and Head Pediatrics) 

Patient Information Sheet and Informed Consent Form (including updates if any) in English

and/or vernacular language. 

Investigator's Brochure (productmanual),dated_, Version no. 

Proposed methods for patient accrual including advertisement (s) etc. 

Proposed to be used for the purpose

Principal Investigator's current CV 
Insurance Policy / Compensation for participation and for serious adverse events occurring 

during the study participation. 
Investigator's Agreement with the Sponsor.

Investigator's Undertaking 

Dr. Radhika Sherkane (b) 
(Dept. of Pharmacology) 

(c) 
(d) 

[NA] 
[NA] 
[NA] Dr. Mallikarjun Jalihal 

(Dept. of Philosophy) 

(e) 
Mrs. Bhavana Naik 

[NA] 
INA 

(Dept. of Sociology) 

(g) 
(h) 

Mr. Smitesh Patravali 

(Dept. of Computer Science & 

Engg) All the members of the ethics committee were present at the meeting held on 19/02/2021, 9.30am, 

Sathsanga Hall of SDM College of Dental Sciences and Hospital (date, time, place). 
Sri M.N. Gadag 
(Retired Judge) We approve the study to be conducted in its presented form. 

The SDMCDSH-IEC expects to be informed about the progress of the study, any serious adverse event (SAE) 

occurring in the course of the study, any changes in the protocol and patient information/informed consent 

and asks to be provided a copy of the final report.

Dr. S.T. Hombal 

(Ayurveda) 

Yours sipterely, 

MembersSecretary, 
SDMCDSH-IEC. 
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