©
2013 2015

Study on super human dried amniotic membrane manufacture technology aiming at the
manufacture of new materials for the regenerative therapy

Okabe, Motonori
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The human amniotic membrane (AM) has been widely used in ophthalmic surgery.
However, it has never been explored that AM is effective for the release of impregnated drugs.
Hyperdry-AM (HD-AM), glutaraldehyde cross-linked HD-AM (Glu HD-AM) and a solvent of
poly-N-p-vinylbenzyl-D-lactonamide (PVLA) were all found not to cause irritation to the rabbit eye.
Residual glutaraldehyde in Glu HD-AM was about 40 ppm (dry-weight basis). HD-AM (ACV/PVLA HD-AM) loaded
Acyclovir (ACV; hydrophobic medicine) containing PVLA-bearing nanospheres (ACV/PVLA) was more effective
against a herpes simplex virus-1 (HSV-1) eye infection model and its efficacy was dose- and
volume-dependent.
A combination of HD-AM and PVLA can be working as drug delivery system that may be possible to controlle
the release of hydrophobic medicines.
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Table 3 Criteria of score for grading the severity of different locations in the eye

Finding Score
1.Comea
A. Opacity-Degree of Density(Most dense area was taken for reading)
No opacity

Scattered or diffuse area,details of iris clearly visible- -
Easily discernible translucent areas, details of iris slightly obscure
Opalescent areas, no details of iris visible, size of pupil barely discernible
Opagque, iris invisible
. Area of cornea involved
Zero
One quarter (or less)- -
Greater than one quarter, but less than half-
Greater than one half, but less than three-quarters-
Greater than three-quarters, up to whole area- -+ -+ -+ e
Total score=AxB x5  Theoretical maximum = 80
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Folds above normal, congestion, swelling, circumcorneal injection (any or all of threse or

combination of any thereof) iris still reacting to light (sluggish reaction is positive)- -

No reaction to light, hemorrhage, gross destruction (any or all of these)

Total score =A x 5

[N

Theoretical maximum = 10

lll.Conjunctivae
A Hednelss (refers to palpebral conjunctivae only)
al
Vessels defifinitely injected above normal -
More diffuse, deeper crimsonred, individual vessels not easily discernible
Diffuse beefy red
B. Chemosis
No swelling
Any swelling above normal (includes nictitating membrane)
Obvious swelling with partial eversion of lids
Swelling with lids about half closed- -« -+« ---
Swelling with lids half closed to completely closed
C. Discharge
No discharge
Any amount different from normal-
Discharge with moistening of lids and hairs adjacent to lids-
Discharge with moistening of lids and hairs and considerable area around eye*
Total score =(A+B +C) x 2 { d =20
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Table 5 Classification of materials based on eye iritation property

“Maximum of average(until 72h) ___Requirement for Malmianance Class
0.0to 0.5 points MTS24 =0 -+ - -Nonirritating
MTS2¢ >0 Practically Nonirritating
05t0 2.5 points MTS2¢ =0 Practically Nonirritating
MTS2¢ >0 Minimally irritating
25t0 15 points MTS4s =0 Minimally irritating
MTS4 >0 lildly irritating
15 to 25 points MTS72 =0 Mildly irritating
MTS72 >0 -+ Moderately irritating

25 to 50 points ITS1 (60%) =< 10 Moderately irritating
(MTSf=20) ITS1(60%) > 10 an Moderately irritating
ITS! (60%) > 10 Severely irritating
2510 50 points MTSF>20- -+ -+ Severely irritating
50 to 80 points ITS1 (60%) < 30- Severely iritating
(MTSf=40) ITS1(60%) > 30 and No ITSf (60%) >60 Severely irritating

ITS!(60%) > 30 and any ITSt (60%) >60 Extremely irritating
50 to 80 points MTSi>40: -+ Extremely irritating
80 to 100 points TSt (60%) < 60 Extremely iritating
(MTS1=80) ITS1(60%) > 60 and No ITS? (60%) >100 Extremely irritating
ITSt(60%) > 60 and any ITSt(60%) >10f Maxmally irritating
80 to 100 points MTSi>80- - Maxmally i
Extremely ing

100 to 110 points MTS=<80-
TSI (60%) <

60 - Extremely irritating
MTS(>80 and ITSf(60%) > 60 -

100 to 110 points Maxmally irritating

Symbols: MTS = Mean total score. ITS = Individual rabbit total score.

Subscripts denote scoring interval:24,48 or 72. f = final score(168 hr = 7 days).

*:Find a maximum, mean total score for all three tissues occurring within the first 72 hr,
following instillation for which the incidence of this score plus or minus 5 points was

at least 40 percent.
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Table 6 Gross scoring system for HSV-1 infected rabbit eyes

Tissue Score Gross lesions
1.Comnea
Epithelium 0 Normal
0.5 Superficial punctate keratitis
1.0 Dendrites ulcer
2.0 Small geographic ulcer
3.0 Geographic ulcer (<50% of surface)
4.0 Geographic ulcer (>50% of surface)
Stroma 0 Normal
0.5 -
1.0 Mild edema and inflammation
20 Moderate edema and inflammation
3.0 Severe edema and inflammation
4.0 Total opacification
Control
Al
—

® o

The eye of ocular infections with HSV-1
in the rabbit. (A,B) Control. (C,D) Eyes
infected with HSV-1. (A,C) Macroscopic
images. (B,D) The fluorescent staining for
the visualization of epithelial defects.
Arrowhead: geographic ulcer. Arrow:
dendritic ulcer.
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Table 1 Classification of HD-AM, Glu HD-AM and PVLA solution without aciclovir ( solvent of PVLA )

hr HD-AM( n=2) Glu HD-AM( n=1) solvent of PVLA( n=2)
Before instillation 0 0 0

0.5 0 0

1 0 0 0

15 0 = 0

2 0 - 0

4 0 - 0

24 0 0 0

48 0 0 0

72 0 0 0

No.1
No.2 3.29u M 3.73u M
5
40ppm
5

Table 2 Ci ion of residual in the Glu HD-AM

Glu HD-AM Sample No. Concentration( uM ) Concentration( ppm )
Average 3:: :27
ACV-PVLA HD-AM vs ACY-PVLA
7
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2 Time course of SLE (Slit Lamp score) score treated

by 0.5% ACV/PVLA solvent eye drop or 0.5% ACV/PVLA
HD-AM sheet for ocular infection.
a) ACV mitigated the symptoms of virus infection in
rabbit eyes. The treatment was started from day 4 to
6, and the scores were taken after treatment on days 4,
5 6 and 7. m: Control; A: 0.5% ACV/PVLA solvent
eye drops; e : 0.5% ACV/PVLA HD-AM sheet (1 piece).
The values shown are the means + S.E.M. of triplicate
assays. Double and single asterisks (  and )
indicate significant differences at the level of P<0.05
and P<0.01 by Student’s t-test, respectively. b) Gross
lesion score levels of rabbits treated with different
method on day 7.

0.1% 1piece vs 0.5% 3pieces of ACV-PVLA

HD-AM
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Time course of SLE score treated by a 0.1%
ACV/PVLA HD-AM sheet (1 piece) or 0.5% ACV/PVLA
HD-AM sheet (3 pieces).
a)The treatment was started from day 4 to 6, and the
scores were taken after treatment in the manner
described in Fig. 3. m: Control; A: 0.1% ACV/PVLA
HD-AM sheet (1 piece); ® : 0.5% ACV/PVLA HD-AM
sheet (3 pieces). The values shown are the means *
S.E.M. of triplicate assays. Single and double asterisks
( and ) indicate significant differences at the
level of P<0.05 and P<0.01 by Student’s t-test,
respectively. b) Gross lesion score levels of rabbits
treated with different dose on day 7.
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