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Quality Assessment of Film Processing Chemicals in Dentistry

Mi-Ra Han, Byung-Cheol Kang
Department of Oral and Maxillofacial Radiology Chonnam National University

Purpose: The purpose of this study was to compare the qualities of the four different processing
chemicals(solutions).

Materials and Methods: With EP 21 films(Ektaspeed plus film, Kodak Co., USA), nine
unexposed and nine exposed films of a step wedge were processed utilizing automatic film
processor(XR 24, Durr Co., Germany) for 5 days. During 5 days, the total number of processed
films including out-patient s intraoral films were about 400-500 for each brand.

Base plus fog density, film density, contrast of processed films were measured with
densitometer(model 07-443 digital densitometer, Victoreen Co., USA). These measurements were
analyzed for comparison.

Results: The results were as follows,

1. For the base plus fog density, there was significant difference among the four chemicals
(p€0.05). The sequence of the base plus fog densities was in ascending order by Kodak, X-dol 90,
Agfa and Konica.

2. For the film density, all chemicals showed useful range of photographic densities(0.25-2.5). The
sequence of the film densities was in ascending order by Kodak, X-dol 90, Konica and Agfa. But
there was no statistically significant difference of film density between X-dol and Kodak (p<0.05).
3. The sequence of the contrasts was in ascending order by Konica, X-dol 90, Kodak and Agfa. But
there was no statistically significant difference of contrast between X-dol and Konica (p{0.05).
Conclusion: These results indicated that the four processing chemicals had clinically useful film
density and contrast, but only Kodak processing chemical had useful base plus fog density.(J
Korean Oral Maxillofac Radiol 1999:29:297-306)
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Co., Belgium), Konica(Konica Co., Japan),
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X-dol 90(Poohung Co., Korea), Kodak
Readymatic(Kodak Co., USA)e} 457t}
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(Kodak Co., USA)2.2 A4} 47 A
A& A F 3083t ¥ 7FsA7la 84 30+,
124], 18219 A8 952 44 @419y, 19
Aol A747] A& A

B2 FEI|Te] AR & T %

A M52 No. 2 A48 7l EP 21P(Kodak
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1. Base plus fog S3IE0) 246t &S

A A7, 49 FFE=E Base plus fog
E3ee AGFE 597HA] BT ApolE EAT
(p<€0.05)(Table 1, Figure 1). Z} @AY
Base plus fog S3=E 54 <t 2l 7} gL
vz IR 25 Kodak, X-dol, Agfa, Konica
T2 2 24tH(p(0.05) (Table 2). 14A &
Konica$} Agfa A}]€] Base plus fog Z35=+
MEZ Zpol7b iAoy, UHA AFERUE
Base plus fog Z3F=7} E3%Hp(0.05). 29+
B 585k Base plus fog 8=+ Kodak, X~
dol, Agfa, Konica 2.2 S3ktH(p<0.05).

2. BE Sol0l &8t AlE
F Sxe /A @Y 257t 9Nk
QA AR AR AR RE A& F e H
43 489 3= ¥89(0.25 - 2.5)9 Z3x
€ 2o FtH(Table 3, Fig 2).
Y& 33}=+ Kodak, X-dol, Konica, Agfa
£0 2 YWkH, X-dol® Kodake] & Z3le+
A2 Zpol7t fl ok, UniA] A Fof visia 2

Table 1. The mean base plus fog densities of unexposed EP 21 films developed in the four different

developing solutions for 5 days

Developer Konica Agfa X-dol 90 Kodak
Day

1st day 0.438+0.031 0.425+0.021 0.320£0.010 0.230+0.010
2nd day 0.442+0.025 0.398+0.011 0.314+0.055 0.235+0.005
3rd day 0.476+0.079 0.393+0.018 0.296+0.011  0.227+0.004
4th day 0.436+0.030 0.377£0.011 0.325+0.079  0.233+0.002
5th day 0.440+0.028 0.376+0.014 0.293+0.013 0.232+0.005

Total 0.446+0.039 0.394+0015 0.309+£0.033 0.231+0.005
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Fig 1. Histogram shows mean base plus fog densities of unexposed EP 21
films developed in the four different developing solutions for 5 days

Table 2. Duncan s Multiple Range Test for the variable of base plus fog density

Day | 4 2 3 4 5 Total
Developer
Konica A A A A A A
Agfa A B B B B B
X-dol 90 B C C C C C
Kodak C D D D D D

* The same letter is not significantly different.

Table 3. The mean film densities of exposed EP 21 films developed in the four different developing
solutions for 5 days

Developer Konica Agfa X-dol 90 Kodak
Day
1st day 164920083 1841+0.080 15860049 148740091
ond day 161440041 1.850+0.051 1583+0.081 1.566+0.047
3rd day 1.682+0.117 1.869+0.150 1.546+0052  1.589+0.055
4th day 1.688+0.081 1.798+0.082 1.253+0425 1.596:+0.024
5th day 1.67840.045 1.901+0.126 1.614+0548 1.601:0.063
Total 1.662+0.073 1.851+0.098 1516+0.233  1.568+0.056

F Z3Th EATH(p<0.05).

SR g A EEQ AolE BXME A 1Y
A= E 53857l Konical(l.65)9 X-
dol(1.59) AtolellA & ztol 7} §1.24}, Konica,
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Fig 2. Histogram shows mean film densities of the exposed EP 21 films developed in the
four different developing solutions for 5 days

Table 4. Duncan’ s Multiple Range Test for the variable of film density

Day |4 2 3 4 5 Total
Developer
Konica B B B A AB B
Agfa A A A A A A
X-dol 90 B B C B B C
Kodak C B BC A B C

* The same letter is not significantly different.

a1ol 7 AR (p<0.05). 38AE Konica%t
Kodak, X-dol¥} KodakelM= BE Z3lx A}
o7} 911, 4¥ A= X-dolo] ThE AFEE] H
3l 98 Z8t=r ¥ @Skt (p0.05). 5LA=
EE AFoM HF F3kx9] A7l AT
(p»0.05).

AEHE A|7te] ATl BE zjol2 BN g
A3}, Konica®t Agfaclre 8§ Sslerf 5
Et lo] 2 Holx] &otar, X-dol& 1YFE 4
d 7HAe dF I3 Aol7t giont, 544
£ 33t w343, Kodake 194 vla) 2%
B 5d71x1el 9E 3twrt o #34tH(p0.05)
(Table 5).

3. IZ& (subject contrast)Ofl 2tgt A

)%+ Konica, X-dol, Kodak, Agfa 2
2 w9kon X-dol# Konica®l ix=s Mz
EARCE ztol7} AT (p »0.05) (Fig 3,
Table 6).

R 2 AFE zlolE 243 A9 1Y
A= AgfaZt ThE AEFE vlE d2=rt 2%
11, 29A= Konica?t Agfa®tt l2=7} o] &
kot T2 AFE AloldlA dixee MR 3}
o]7} el (p(0.05)(Table 7). 3¥¢A &
Konica?} Kodak®th ti2%E7} wghar, X-dol
o giz2=0 #ton g AFEL Uz
zFol7b AU (p<0.05). 48R+ Kodak¥}
Konica, Kodak# Agfacl X3 tix% 2lo]7} ¢l
AL, 5AAE Agfa’t Konica®t X-dolR e} thz
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Table 5. Duncan' s Multiple Range Test for the variable of film density

Developer Konica ~ Agfa  X-dol90  Kodak
Day
1 A B B
2 A B A
3 A A B A
4 A A B A
5 A A A
* The same letter is not significantly different.
| Contrast
| 2
|
. ---a--- Konica
| = —a— Agfa
S —e—Xdol 90
E 0O —e— Kodak
l 1 ' ‘ |
| o2 3 4 s |
o days |

Fig 3. Histogram shows mean subject contrasts of exposed EP 21 films developed in the
four different developing solutions for b days

Table 6. The mean subject contrasts of the exposed EP 21 films developed in the four different
developing solutions for 5 days

Developer Korica Agfa X-dol 90 Kodak
Day
1st day 152410085 1.792+00% 1521+0.046 1562+0.079
ond day 1500+0.048 1.697£0.306 1538+0041 1.649+0.069
3rd day 1563+0.117 1.801£0.132 1542+0.047 1.647+0.047
4th day 157740088 1.719+0.072 1.423+0.153 1.667+0.032
5th day 1543+0.040 1.821+0.108 1517+0.362 1.690+0.138
Total 154140076 1.76620.142 1508+0.130 1.643+0.073

=7t #271E Al gstae YA A FE Aol
A dizes M2 o7t (T (p<0.05).
AEFEZ AZte] Aol I 2% Aol &

B8 A3} Konica, Agfa, X-dol& 59 F<t
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HZ% ztol7t §19aL, KodakS 1l Hla) 2
A, 49, 5¥94 EzE7 BUHp0.05)
(Table 8).




Table 7. Duncan' s Multiple Range Test for the variable of subject contrast

Developer Konica  Agfa  X-dol90  Kodak
Day
1 A A B B
2 A A B AB
3 A A B AB
4 A A B A
5 A A B A
* The same letter is not significantly different.
Table 8. Duncan’ s Multiple Range Test for the variable of subject contrast
Dy 14 2 3 4 5 Total
Developer
Konica B B BC B B C
Agfa A A A A A A
X-dol 90 B AB C C B C
Kodak B AB B AB AB B

* The same letter is not significantly different.
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