 (
                           
Biological
The interactions between a material and the soft/ hard tissues which may produce local or systemic responses.
*Studied by: Cell/Tissue cultures, small animal model tests, Human usage tests.
*Toxicity is dose and time dependent
*Ex:  Toxicity, Sensitivity, Mutagenicity tests 
) (
Biomaterial properties
)This articles discusses 3 main ideas : Biomaterial properties, correlation of laboratory and clinical testing , evidence based dentistry and biomaterials research.
 (
Physical
*Involves motion of electrons, protons, atoms.
*NO major change in bonding patterns
.
*Includes:
a)Thermal
b)electrical
c)optical
d)mass
*Ex: Radiopacity, thermal expansion, density etc.
) (
Chemical
*Changes in bonding or hydration pattern.
*Ex: water a
d
sorption (onto the surface), water a
b
sorption (into the interior).
Chemical corrosion, electro- chemical corrosion, biodegradation
) (
Mechanical
*The ways in which a material responds to load.
(stress, strain, modulus)
*Direction
 
and time dependent...
*direction: Shear, compression, tension.
*Time: Static vs. dynamic, rate sensitivity.
* fatigue, possion's ratio.
)





 (
Clinical 
*
safety and effectiveness
*
Effectiveness  is subdivided based on acceptability into (acceptable and unchanged; changed but still acceptable; unacceptable).
*Most famous scale is USPHS.. criteria: retention, resistance
 to fracture
..etc
)



_______________________________(pg: 1,2)______________________________________

*Clinical performance for restorative materials is considered in terms of five crucial categories of factors
(operator, design, materials, site and patient) note: The operator's skill is the most important factor, and the "material" is considered as the least important factor contributing to risk

*Clinical performance assessment is mostly performed using the USPHS which is a type of direct analysis. Each assessment is rated as alfa, bravo, or charlie (or A, B, C). Following are the parameters considered:
1- Retention (Imp. in cavities dependant on adhesive only retention, such as a saucer shaped class 5)
2- Caries resistance i.e. resistance to recurrent caries in the neighborhood of the restoration of interest
3-Tooth-coloured restorations are rated for their ability to match the color of the tooth
4-Marginal integrity refers to the mechanical durability of the margins.(Have they fractured or ditched?)
5-Surface texture of restorations (ideally should be smooth)
6-Anatomical form {refers to the ability to resist wear}.
7-Fracture resistance {refers to the bulk of the restoration and not simply to the margins}.
8-Occlusal contact {determined from occlusal markings with carbon paper}
9-Proximal contact { Using floss, the contact is rated as a tight contact A, light contact B, or no contact C}
10-Post-operative sensitivity
[image: ]____
Clinical failure
*Failure analysis: to plot success or survival versus time , the curve resulting is called a longevity curve.
*longevity curve: A reverse S shaped curve
*CL50: curve can be reported in terms of the time to failure for half of the restorations in the pool and that is called the clinical longevity for 50%,Typical values for the CL50 fall into the range of 5–25 years
*In clinical trials restorations are replaced only after failure
*In clinical practice, restorations are replaced before the actual failure in response to small changes or intuition about potential failure.. ( CL50  in clinical trials is higher than that in private practice, this is mainly due to difference in operators' skills).
*efficacy vs. effectiveness: The outcome (or performance) for a CCT is
[image: ]called ‘efficacy’, while success or a private practice situation is normally designated as ‘effectiveness’. The ratio of the effectiveness to efficacy is generally around 0.45 .
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                                                               Types of clinical trials
                                                          
	Retrospective
	Cross-sectional
	Prospective (longitudinal)

	Examining existing databases
	observing data for a fixed period without following the progress
	designing a study and monitoring restorations throughout the length of the study

	
	Advantages: easy to do because patients are examined only once without the need for recalls.
	Advantages: capable of answering discrete questions, The patient pool can be
balanced by age, gender, or other important considerations.

	
	Simply counting observations
	

	Disadvantages: inadequate information about the actual details of many aspects of the trial.
	Disadvantages:
*no real knowledge of the five categories of factors (operator, design, material, site, patient) and high probability of concluding improper reasons for failures
	Disadvantages: expensive, results do not represent the typical outcome in private dental practices



Note: CCT can be short term = 1–5 years or long term = 5–20 years.
* Clearly, long-term longitudinal clinical trials are the most expensive and least likely to occur.
* It has been observed that the clinical longevity reported in cross-sectional studies is usually about half as great as the one observed in longitudinal clinical trials. 
* In some cases, it is totally impractical to ask and answer a particular question. The size and related expense of the trial design can be prohibitive. The ultimate solution is to conduct many small trials that include careful risk-analysis determination. Risk analyses should then be combined into a predictive model.
                     _________________________pg:7,8_______________________________
Correlation of  laboratory and clinical testing

*Despite all the energy invested into laboratory testing, there are no tests that are truly predictive of  long-term clinical performance. (AADR) concluded that there is no future in continuing these tests. All attempts were fruitless and
this was a wasted research effort.
*No confirming clinical information that shows that the assumptions about clinical conditions represent the average conditions included in the laboratory test
* Most importantly, the rate of change in a laboratory test is generally an accelerated one. We have no idea of what clinical time period might be represented by the test.

Criteria for success for clinical and ⁄ or laboratory testing
*For the Lab test to have meaning, one must assign an outcome level for the test that is associated with a
clinical outcome that is acceptable.
*We must also consider time-dependent responses.
NOTE:
laboratory testing has moved more towards laboratory simulation that includes mechanical, temperature and
pH cycling as a quasi-representation of the oral condition.
_______________________________pg:8,9______________________________________
Evidence-based dentistry and biomaterials research
*EBD is a process of analyzing all the existing good literature. It is entirely parallel to the scientific method as it asks a question, examines the existing literature, determines method for accepting or excluding the literature based on its relative value, analyzes  the accepted information, makes a judgment based on that information and the cycle continues as new information is generated.
*Perhaps, a better way to define evidence-based dentistry is ‘best-evidence-based decision making’.
*At this point, the evidence base for clinical performance is scant.
_________________________________pg 10, 11__________________________________________________

Conclusion
Laboratory testing of current biomaterials products constitutes the largest part of information reported in the dental literature. Publications in this regard are not comprehensive in terms of properties or extent of available products. There are no known strong correlations between laboratory testing and short-term or long term clinical performance. Laboratory testing should always include a criterion for acceptability. Clinical research reports in the dental literature for biomaterials are extremely limited in number and value. At this point, the evidence base for clinical performance is scant.
________________________________pg12_____________________________________________
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Fig. 1. Survival curve for population of restorations displaying a
typical reverse s-shap.
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