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Some stains, such as those 
from fluoride (fluorosis) and 
tetracycline, are extremely 
resistant to conventional 
whitening techniques.1-3 

They are more inorganic 
than other sources of tooth 

discoloration, meaning that both types of 
stains are extremely difficult to convert.1,4,5 

This is because both fluoride and the tetra-
cycline family of antibiotics bind so strongly 
to the hydroxylapatite (hydroxyapatite) mol-
ecules1,4-6 that comprise enamel, dentin, and 
bones that they actually become part of the 
chemical structure.7 

Due to their nature, these stains have previ-
ously been nearly impossible for dental pro-
fessionals to whiten successfully. No separate 
organic stain and pigment molecules exist in 
these cases, and typical whitening systems 
cannot sufficiently penetrate the microstruc-
ture of teeth with bleaching agents to provide 
excellent esthetic results.

The KöR Whitening System (Evolve Dental 
Technologies Inc., www.korwhitening.com) 
closely follows the dictates of physics and 
chemistry necessary to provide predictable ef-
fectiveness for these extremely difficult cases. 
How deeply and how long peroxide bleaching 
factors penetrate the microstructure of teeth 
are two of the primary determinants of how 
successful and predictable whitening will be.8
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Studies have confirmed that whitening gel 
in conventional whitening trays is only aggres-
sively active for 20 to 30 minutes,9 which is due 
to leakage of saliva10 and sulcular fluid11 into 
the whitening trays. Both saliva and sulcular 
fluid are strongly concentrated with the natu-
ral antioxidant enzyme glutathione peroxidase, 
which destroys peroxide on contact.11,12

KöR-Seal™ Whitening Trays are designed 
to seal out salivary and sulcular fluid con-
tamination, thereby greatly extending the 
effective activity time of the whitening gel—
multiple hours instead of minutes.

All whitening gels are unstable chemi-
cals.10,13 This instability is beneficial because 
it allows the whitening gel to rapidly break 
down in the mouth, releasing bleaching fac-
tors to whiten teeth. However, this same in-
stability is also detrimental because the whit-
ening gel starts degrading immediately after 
manufacture if not refrigerated.13 Heat—even 

room temperature—encountered during 
storage and shipping results in significant 
premature breakdown of the peroxide before 
it is even received by the dental practice.13,14

KöR Whitening is the first complete whit-
ening system to be constantly refrigerated 
from the moment of manufacture until it is 
received cold-packed by the dental practice. 
This offers several benefits: 
•	 Chemical stabilizers are not necessary and 

are not used. This results in even more 
instability and greater breakdown when 
placed in the mouth. 

•	 Chemical stabilizers are greatly responsible 
for sensitivity during whitening because 
they increase the osmolarity of the whit-
ening gel by as much as 11 times, and there-
fore, there is 11 times more pull on dentinal 
tubular fluid.15 Without chemical stabilizers, 
KöR gels have as little as 1/11 the osmolar-
ity, resulting in significantly less sensitivity.

(1.) Patient presented with severe tetracycline staining.

fig. 1
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•	 KöR products are always received at vir-
tually the same effectiveness as the day of 
manufacture.
Additionally, the KöR in-office Hydremide® 

Peroxide is the first whitening gel in a Tri-
Barrel™ delivery system. This enables the 
chemistry to be separated into three barrels 
instead of only two (dual-barrel systems). 
There are many chemicals that cannot be 
mixed together until ready for use. The Tri-
Barrel delivery enables the addition of more 
ingredients, thereby resulting in a more so-
phisticated, highly effective formulation for 
all whitening cases. 

Case Presentation
A 50-year-old male patient presented to the 

limitations of whitening products and fre-
quently researched the availability of more 
effective and predictable teeth-whitening 
systems. This research revealed one system 
that repeatedly demonstrated superior re-
sults over a broad spectrum of cases—the 
KöR Whitening System. The author deter-
mined KöR was the best solution for this case, 
and discussed the advantages and require-
ments of the KöR Whitening system with the 
patient to properly manage his expectations.

Clinical Protocol
The KöR-Seal Whitening trays are unique 
whitening trays fabricated with extreme pre-
cision, fitting nearly as well as crown-and-
bridge restorations (Figure 2 and Figure 3). 
Due to the severity of tetracycline staining, 
the author elected to send the impressions 
for fabrication of the trays to the KöR Lab 
for the best possible precision of fit and seal.

Upon return of the KöR-Seal Whitening 
Trays, the patient presented to confirm the fit 
and seal of the whitening trays. The facials of 
the teeth to be whitened were then polished 
with a standard flour of pumice to remove 
any plaque. 

The KöR Ultra-T kit is specifically designed 
to treat tetracycline staining. Unlike other 
KöR kits, which involve only at-home whit-
ening or at-home whitening followed by an in-
office whitening visit, Ultra-T uses a “jump-
start” application prior to at-home whitening, 
using KöR Dual Activated, Tri-Barrel™ 13% 
Hydremide® Peroxide. This gel was placed 
into the KöR-Seal Trays and over the teeth 
for 20 minutes. Two consecutive 20-minute 
applications were completed. No retractors 
or paint-on gingival barrier were necessary.

The application of this gel is referred to as 
the “conditioning visit.” The 13% hydremide 
peroxide is specifically formulated to initiate 
the internal cleansing of the tooth microstruc-
ture, referred to as “oxygenation.” This en-
ables the following at-home whitening gels to 
penetrate tooth microstructure more quickly. 

The patient was then given his KöR at-
home whitening kit, including 16% KöR-
Night Extended-Release Carbamide Peroxide, 
KöR-Seal Whitening Trays, separate KöR 
Desensitizer to be applied to the teeth daily, 
and an instructional DVD for reference. 

The patient wore the whitening trays night-
ly and applied the desensitizer every morning. 
The normal protocol with KöR Whitening is 
2 weeks of nightly whitening at home, which, 
depending on the kit selected, may or may not 

(2. AND 3.) Examples of precisely fabricated upper and lower KöR-Seal Whitening 
Trays. (4.) Two-week progress check. (5.) Six-week progress check.
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author’s practice with a chief complaint of 
severe tooth discoloration attributed to the 
use of tetracycline in his youth (Figure 1). 

During the examination, the patient dis-
cussed how he had spent his entire life hiding 
his teeth, and stated he was finally ready to 
do something about it. The patient had been 
previously informed by numerous dentists 
that his teeth could not be whitened, and the 
only way to correct the color was to cover the 
teeth with porcelain. The patient presented 
to the author’s practice expecting invasive 
porcelain cosmetic treatment.

Given the overall good oral health of this 
patient and because of the aggressiveness of 
the tooth preparations necessary with this 
intensity of tetracycline staining,16 the author 
felt porcelain restorations were not the first 
option to consider.

The author is a small-town dentist who 
had struggled in the past with the common 
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(6.) Immediate post-treatment result after completion of 8-week 
protocol; comparison to pretreatment photograph (Figure 1) 
demonstrates dramatic improvement. (7.) Four-week post-treat-
ment evaluation.
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fig. 7

periodontal health and disease. Arch Oral Biol. 2009; 
54(6):543-548. doi:10.1016/j.archoralbio.2009.02.002.
12. Greabu M, Totan A, Battino M, et al. Cigarette 
smoke effect on total salivary antioxidant capacity, 
salivary glutathione peroxidase and gamma-glutam-
yltransferase activity. Biofactors. 2008; 33(2):129-136.
13. de Martini Bonesi C, Ulian LS, Balem P, Angeli 
VW. Carbamide peroxide gel stability under different 
temperature conditions: is manipulated formulation 
an option? Braz J Pharm Sci. 2011; 47(4):719-724. 
doi:10.1590/S1984-82502011000400008.
14. Freire A, Archegas LR, de Souza EM, Vieira S. 
Effect of storage temperature on pH of in-office and at-
home dental bleaching agents. Acta Odontol Latinoam. 
2009; 22(1):27-31.
15. Pashley DH, Tay FR, Haywood VB, et al. Dentin 
hypersensitivity: consensus-based recommendations 
for the diagnosis & management of dentin hypersen-
sitivity. Inside Dentistry. 2008; 4(suppl 9):S1-S37.
16. Lowe E, Rego N, Rego J. A delayed subopaquing 
technique for treatment of stained dentition: clinical 
protocol. Pract Proced Aesthet Dent. 2005; 17(1):41-
48,quiz 50.




