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Purpose: This study aimed to compare the optical characteristics of finished magnifying glasses and eyeglass lenses sold
by opticians, both domestically and internationally, and to analyze the range of prism error experienced by consumers when
selecting and wearing finished magnifying glasses purchased online or offline with a self-chosen prescription. Methods: The
optical characteristics were compared and analyzed between two types of finished magnifying glasses from B and H
companies with a power of +2.50 D, and two types of 1.56 aspheric lenses and blue light blocking lenses produced
domestically and internationally by C and N companies. Additionally, the dispensing and processing P.D.s of the magnifying
glasses were measured for 176 participants who self-selected finished magnifying glasses, and the binocular P.D. of the
participants was measured to analyze the prism error. Results: In terms of light transmittance, UV-B was transmitted
through the finished magnifying glasses from the B and H companies but blocked by eyeglass lenses from the C and N
companies, both domestically and internationally produced. UV-A was transmitted at a high rate through all the finished
magnifying glasses from the B and H companies. The highest level of visible light transmittance was observed in the blue
light blocking lenses from the N company overseas, whereas the lowest was observed in the finished magnifying glasses
from the H company. Blue light transmittance was the highest through the finished magnifying glasses from the B company,
whereas it was blocked most effectively by the domestic blue light blocking aspheric lenses from the C company. The
highest absolute visual reflectance was detected in the finished magnifying glasses from the H company, and the lowest
reflectance was in the aspheric lenses from the N company internationally. The tolerance range was typically exceeded at
+1.00 D in the finished magnifying glasses, with a higher diopter increasing the effect of the prism error. Conclusions:
Compared with finished magnifying glasses, the eyeglass lenses exhibited superior optical characteristics, and most finished
magnifying glasses exceeded the prism error tolerance range.

Key words : Finished magnifying glass, Online sales of glasses, Visible light transmittance, Prism error of finished
magnifying glass
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Table 1. Contents of general characteristics survey

. M=£SD
0,
Variable N % (Max~Min)
71.02+0.50
Age 176 (92-49)
Male 83 47.2
Gender
Female 93 52.8

Vol. 29, No. 1, March 2024

AbllA == 3 =17) 28 oA AikE=
OFF ¥ = 2% (Chaos 1.56 Aspheric lens, perfect 1.56
Aspheric UV lens, CHEMI, Korea), =-2]ol| 4] AJ4k=]= <F
A= 2%(Lite 1.56 Aspheric lens, Bluv 1.56 1.56
Aspheric lens, Nikon, Japan)® 2 3}3jt}. QHEAI=9] T/
= ZAEE PElA Bo] ARREHE 2-E 1.56 BT
=2 stgom, dntzlizel g ek A== STt

|

X
19l +2.50 DE 243t o, hg-l=9] Fsh4 57
Fe ()F=WFAAIT ol J=ete] £4S 4

FEIRE 542 TM-2(Spectrophotometer, Topcon,
Japen)Z AR, F4 F3 HdH = UV-B(280
~315 nm), UV-A(315~380 nm), 7}A1332d % 4(380~720 nm)

o% 27 BASIYa, FrhEe) Wl WEE) 34

2) UV-A, UV-B R1Ig, 72N F1i8

£ AFolA 24 9o=$ A1 #HH2 KS G 1SO 12311:
20142 IAEFT7|A AZek 9 Qbgdl=e] B35
HE&S 7egdd g8l Este wHoE E3A
(Lambda365, Perkin Elmer, USA)S ©|-&3}o] UV-A, B}
7HABA 4o SAEAT EA 3 ML= 190~
1,100 nm®] 3z, 332 FEA4L +0.1 nmo|T}.

UV-AE 315~380 nm Ato]o] 33 F-&37 KS G ISO
12311:2014(7.3.2)9] 7+a34-5 ALt A3190H,
UV-B 310~380 nm Ato]o] #33-F#-&3 KS G ISO
12311:2014(7.3.3)9] 7Fs845 483t A4E &3t
At

T T 7 FEE AES HEEE A
A= Al WO E KS G ISO 12311:2014(7.1)E B4
3lo] AE =%38190.01, CIE 2° CIE 5% D652
HZAE AHSsaTh

=2 A=) FAATE-LS KS G ISO 12312-1 A
Ak Aol 2HER, T AHER] oA

ik

w

) Elet HMZ =i

337 (Lambda365, Perkin Elmer, USA)S ©]-&3}o] 3
A F3-E 380~500 nm Ate]9] 23 F3-&3} KS G ISO
12311:2014(7.4)¢] 7} 283t A=sttt!!

J Korean Ophthalmic Opt Soc.



Comparative Analysis of the Optical Characteristics of Finished Magnifying Glasses and Eyeglass Lenses and the...

4) Mo 7|2 BiALE

3337 (Lambda365, Perkin Elmer, USA)S ©]-&3lo] A
o 7HA13 dARES EA1EEI T REARE-2 380~780 nm
o] MY E st om, AlFWHS KS G ISO 12311:2014
(7.7 02 JAF FZel tigh FEjof ofal viAtE 7hA3d
FEro] v Alklele] A9E =&AL

5) E™ U{ofmM AlH

B kg AEe ANAE Saksh) A by
ZAAHHaze meter, Hazegard I, BYK, Germany)Z 3% v}
2 Ags SAsAS ol E¥ viE A A
(Surface wear resistance device, COAD, 125, JK, Korea)s
ALg-3te] dl=zo] EHo] KS L 6508904 FAsHE 34
er3} 742 A2 C#80, 400 g5 635 mm Eo|oA
SN F A=) B WAS AAT ThE oAl ek
4 AR 3Y v ARgs S48, A9 S5 v

7} 3= KS P 8147:2008(8.1.4)2) A&bHo g S

UV-B(%)

Ao A AR SAE ERY] 259 B g
£ UV-BE BAN} HAF 25 1%7} 3910w, UV-A)
ME BAF 7%%F HAF 6%7F 3= = Flo2 EAE A
7B B2 92%E T AL BT IS XS B
At 2y FAF A 7)) §lo] 380 nme] PG
FHo] Fgxl= AL 1T F= e, o= 2~vlEY]
719] ZAAIZE AMES 1EdTE wo IS F AR
AFEETH(Fig. 1). Park] Aol Al 2rfEZE| A A S}
© HAFoZ Qla FAlsyl whAsar skl om, 24
Hhale] sy zpdo] IEJNFAe] YAy Ajcho] FAkst
A G277} Akl SFATHE

ol AakE CAbe] Fl= B UV-BE AeE T

CIE-Graph DATA UV-A(%) Visible(%) Category CE x y
x y <1 | EE I | 0.315 | 0.331 |
(&3 [ 0315 [ 0331 T T o o ks
@ [0314 [ 0331 UVB___ UV-A Visible R
o —— —

>

05

so

00 05 x

280

330 430 480

380
Wave Length ( nm )}

Fig. 1. Results of visual transmissivity analysis of the completed reading glasses by Company B and H.

@ 1: Abroad 1, B 2: Abroad 2

CIE-Graph DATA UV-B(%) UV-A(%) Visible(%)  Category CE  x y
X Y BRI o § 2 § 93 [N o] 0.317 [N 0.334 |
[t |03 [0334 m2 |0 [ 2 [ e3 0 0.321 | 0.344
[Cm2 | [0321 [03a W uva Visible "
5
2 20
-
0.5 -‘IO
Toeo
3
fe
. o
Eao
g
230
00 05 S
=
s
o -~  —
280 330 380 430 480
Wave Length ( nm )}

Fig. 2. Analysis of spectral transmittance of domestic lenses of Company C.
@ 1. Domestic (Asphericlens), Bl 2: Domestic (Aspheric blue-light blocking lens)
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Fig. 3. Analysis of spectral transmittance of domestic lenses of Company N.
@ 1: Import (Asphericlens), Bl 2: (Aspheric blue-light blocking lens)

UV-ASlXE 2% =o)X 2% A% F7E QA9 400 nm
o] 37| AdkE AHE & 4 Tk 53] G ab
o A=A ¢F 410 nme] GIP7EA] A= a1, 7HA]F
A RIS 93%E $IF ERT|HT F8HE 750 ¢
3 A= HAKFig. 2).

Yol A YLk NARY] Pl = HA] UV-B= B5F 2
43, UV-AAA F A= B 29, T3 Fo] e
A AYE ALY flze) e AE B 3 vl
A=A 400 nme] ©]/Fe] 7R ApdkE ARE E
F AATE 53] HAF At A== oF 410 nme] ©
IG7A] AGE AL, THARA B vl Al =Tt
93%, A4 2t W=7} 95%F BAw o] 338t 7)%50]
$e A9 BYohFig. 3). Yuo] dFolMEl 24
A=A UV-B= EF ATEAoH, z1ejx A
P92 UV-AdA dF FE| ATt

2. 28 Fug

UV-A, UV-B9] 34 5382 7158l 93 A==
Ao, BARF HARY % =17) 23 =u] CAF 2
NARS] 429 SHAAZ B 0.01%2 2415 ATH Table 2).

Table 2. Transmittance of UV-B and UV-A
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UV-B UV-A
Company Variable 280 ~ 315nm 315 ~ 380nm

(%) (%)

B Abroad 1 0.01 0.01

H Abroad 2 0.01 0.01

c Domestic (asphericlens) 0.01 0.01
Domestic (aspheric blue-light blocking lens) 0.01 0.01

N Import (asphericlens) 0.01 0.01
Import (aspheric blue-light blocking lens) 0.01 0.01
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Table 3. Transmittance of the visible and blue lights and luminous reflectance

Visible-light Blue-light Luminous reflectance
Company Variable 380~780 nm 380~500 nm 380~780 nm
(%) (%) (%)
B Abroad 1 93.72 93.46 4.74
H Abroad 2 87.70 87.50 5.40
c Domestic (asphericlens) 93.00 88.63 1.20
Domestic (aspheric blue-light blocking lens) 92.08 78.81 1.73
N Import (asphericlens) 93.26 88.93 0.72
Import (aspheric blue-light blocking lens) 95.02 81.86 1.24
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Table 4. Surface wear resistance
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Surface wear resistance

Company Variable Haze (%)
aze (7o

Before 1.40+0.00

B Abroad 1
After 1.59+0.01
Before 0.24+0.00

H Abroad 2
After 0.56+0.01
. . Before 1.25+0.00

Domestic (asphericlens)
c After 1.52+0.01
) ) ) Before 0.24+0.00
Domestic (aspheric blue-light blocking lens)
After 0.54+0.01
. Before 0.35+0.01
Import (asphericlens)
N After 0.62+0.02
) Before 0.48+0.01
Import (aspheric blue-light blocking lens)

After 0.64+0.02
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