Product Test species / Guideline Value Klimisch R ‘
name Exposure duration LC 50 o emarks Reference / Report Date / Report No
reliability code
No treatment-related deaths. No
Groups of 18 male 4 clinical signs in rats and rabbits.
. No LC 50 (
rats, 9 male rabbits, Pathological changes were only )
Alcalase 9 male Hartley Test conditions: evident in lungs of guinea pigs (4.2 Richards et al, 1975
guinea pigs / whole ug/L enzyme prep. (0.5 ug/L enzyme)),
body exposure / 6 0'091 to 0'036. mg/L of a no changes in the lungs of rats and
12 % preparation of dry .
hours rabbits exposed to (1ug/L enzyme
powder (0.1 to 4.4 ug/L
enz prep. (0.1 pg/L enzyme)). In all three
yme) . .
species pathological changes had
resolved by day 16.

2.0. Skin irritation (5.2.1.2.1.)

2.1,

Skin irritation (animals)

i i imi Reference / Report Date
Product name Test Species /' Exposure duration / Guideline Concentrations / Scores .Kll.rr.usch Remarks P
Conditions reliability code Report No
Prim. Irritation index: 1.3 ild irritati
Purafect FN2 6 rabbits / 4 hours / occluded patch i itation index mild irritation Genencor 1991 (2)
PR119, prot. eng. var. 2 (intact & abraded) / with wash OECD 404 | (=~ 0.05 g aep/dose) 2 (intact skin) 18.01.1991 / 540-044
concentrate
Purafect FN2 Prim. Irritation index: 0 one animal very slight at | Genencor 1991 (3)
; - 48 h (cleared by -~
PR 119, prot. eng. var. 2 | 6 rabbits / 4 hours / occluded patch OECD 404 | (~0.05 g aep/dose) 2 72 h) at abraded, no 29.07.1991 / 540-053
concentrate (intact & abraded) / with wash irritation at intact skin
Prim. Irritation index: 0 irritati
Multifect P-3000 12 rabbits / 4 hours / occluded patch | OECD 404 2 No irritation Genencor 1991 (3)
concentrate UF (intact & abraded) / with wash (= 0.05 g aep/dose) 29.07.1991 / 540-053
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| Conditions

Guideline

Scores

reliability code

Test species / Exposure duration Concentrations / Klimisch Remarks Reference / Report Date

Product name

Report No

one animal very slight 24

Prim. Irritation index: < 2

Purafect OECD 404 . o ) h (cleared by 48 h) at Genencor 1991 (3)
FNA 6 rabbits / 4 hours / occluded patch Prim. Irritation index: 0 abraded, no irritation at | 29.07.1991 / 540-053
(intact & abraded) / with wash (~ 0.05 g aep/dose) intact skin
Purafect FN2 Prim. Irritation index: Genencor 1994 (3)
(PR119, prot. eng. var. 2) rabbit / 4 hours OECD 404 |4.75 2 moderate irritation 11.10.1994 / 3342.5
concentrate (~ 0.05 g aep/dose)
Purafect FN3 Prim. Irritation index: Genencor 1994 (1)
(PR330, prot. eng. var. 3) | 6 rabbits / 4 hours / semi-occlusive | OECD 404 |6.13 2 severe irritation 11.10.1994 / 3342.3
concentrate / with wash (~ 0.05 g aep/dose)
Purafect FN3 Prim. Irritation index: Genencor 1994 (2)
(PR330, prot. eng. var. 3) | 6 rabbits / 4 hours / semi-occlusive | OECD 404 |6.58 2 severe irritation 11.10.1994 / 3342.4
concentrate / with wash (~ 0.05 g aep/dose)
OECD 404 | Prim. Irritation index: 9 Genencor 1994 (5)
Purafect FN3 6 rabbits / 4 hours / semi-occlusive 7.42 severe irritation 21.10.1994 / 3342.8
(PR330, prot. eng. var. 3) / with wash (~ 0.05 g aep/dose)
OECD 404 ggrg Irritation index: , Genencor 1994 (4)
Purafect OxP 6 rabbits / 4 hours / semi-occlusive ' moderate irritation 11.10.1994 / 3342.6
: (~ 0.05 g aep/dose)
concentrate / with wash
Prim. Irritation index: Genencor 1994 (6)
Purafect OxP 6 rabbits / 4 hours / semi-occlusive | OECD 404 | 5.67 2 severe irritation 21.10.1994 / 3342.9
/ with wash (0.015 g aep/dose)
25 % w/v Savinase in
Savinase water: Novo Nordisk 1977 (2)
SP 88 12 rabbits / intact and abraded skin 20;1;7 3 a;p/Q.S ml. L |\N/|9|-\|/\§|)Z/y|:r>n|\‘|ais/ 1:?;2\/(I)n12373//
FPF 312-320 / 0.5 ml applied under patch of o W/V Savinase in mild irritant
gauze / occlusive / 24 hours Sgrensen’s borate LRS report No.
buffer: 0.017 g aep/0.5 T7INTL25/178, 1977-05-
concentrate ml

27
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Product name

Conditions

Guideline

Scores

reliability code

Test species / Exposure duration / Concentrations / Klimisch Remarks Reference / Report Date|

Report No

Novo Nordisk 1970 (1)

(0.0001-0.00045 % ep)

Prim. Irritation score
without enzyme: 1.3

Prim. Irritation score with
enzyme: 3.7 or 4.8

mild irritancy

Esperase applied dose: 0.5 2 Novozymes / Esperase /
R 6 rabbits / patch test / abraded and ) .
SP-72 intact skin / 24 hours (0.014 g aep/0.5 g) TiH/PNi / F-9203233a /
AB13 no irritation Edition 2/
Non GLP WARF Institute Inc
contrate Erln'w. Irr(l)tatlon index 1970-01-16 ’
raize: WARF No. 9120651
Novo Nordisk 1983 (1)
Code of
Alcalase 2.5L rabbits / occlusive / 4 hours / with Federal Erythema / ooedema: Alcalase 2.5L is slightly | Novozymes / Alcalase
wash: Regulations, | 1.4/4 and 0.1/4 1 irritant to skin. GL/111382a/
liquid product title 16 § Study No. 8082, Ph-
1500.41 Prim. Irritation index 830628, 1983-01-06
Draize: 1.3
o Mild to moderate
Savinase Groups of 6 rabbits / intact and 0.5 ml of 5 % aqueous erythema at 24 hours
abraded skin // occlusive / 24 hours solutions at pH 7.0 und irrespective of treatment, | NICNAS, 1993
9.1 2 2 animals very slight
ooedema
. . . 500 mg granulated . .
vttt 2 [Semenanal s, 1o
days moistened with water y y
0.5 ml of 1 % aqueous
solutions detergent with 2
Subtilisin Rabbits / occlusive / 24 hours and without Subtilisin

Griffith et al, 1969
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Prod Test species /| Exposure Guideli c . /s K“_mi?(_:h R K Reference / Report Date /
roduct name duration / Conditions uideline oncentrations / Scores reliability emarks Report No
code
Undiluted Savi 8.0L / anplicat Novo Nordisk 1981 (12)
Savinase 8.0L . . ndiluted savinase d.UL /- application Novozymes / Savinase / MTM /
PPA 1186 0 rabbits / abraded and intact gggﬁlg{i;‘f:era' dose: 0.5 ml (0.0114 g aep/dose) 1 mild irritant PNi / F-9201974/
o Prim. Irritation index Draize: 1.1 Study No. 1681, 1981-11-20,
Liquid product HaGA/PNi
1 % (w/w) Savinase 8.0L diluted in
liquid base detergent Novo Nordisk 1981 (13)
Savinase 8.0L P . N / Savi [ MTM/
, application dose: 0.5 ml (0.0001 1 ovozymes / savinase
12 rabbits / abraded and Pop/dose) (000019 PNi / F-0201974/
PPA 1186 intact skin / readings 24 and Code of Federal
72 hours after application Regulations undiluted liquid base dose: 0.5 ml moderate irritant Study No. 1681, 1981-11-20
Liquid product Prim. Irritation index Draize of HaGA/PNI
Savinase in liquid base detergent: 2.6
Prim. Irritation index Draize of
undiluted liquid base detergent: 2.9
Novo Nordisk 1981 (9)
Esperase 8.0L 0.5 ml (0.017 g aep/0.5 ml) 1 Novozymes / Esperase /
PPA 1185 6 rabbits / intact and abraded | Code of Fed. Prim. Irritation score Draize: 1.7 ;i;-l/PNi / F-9203233a / Edition
skin / 24 hours Regulations Score 2 for erythema on both abraded | Non GLP mild irritant
Liquid product 1979 and intact sides in all animals
Score 2-3 for oedema in 2/6 animals NN, 1981-07-06, HaGA/PNi
Study No. 1681
1 % w/w Esperase dissolved in
Esperase 8.0L detergent: 1 both moderate irritants | NOvo Nordisk 1981 (10)
PPA 1185 in 12 rabbits / intact and 0.5ml (1.8x10™ g aep/0.5 ml) Novozymes / Esperase /
detergent abraded skin / 24 hours Code of. Federal | prim. Irritation score: 2.6 Non GLP | addition of 1 % ;—I;'l/PNI / F-9203233a / Edition
and I;{ée;;ulatlons Esperase 8.0L to the
9 detergent did not
pure detergent Concentrated detergent without influence the irritation | NN, 1981-11-20, HaGA/PNi
Esperase: potential significantly. Study No. 1681
Prim. Irritation score: 2.9
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2.2. Skin irritation (humans)

. o . Klimisch
Product Test species / Conditions / Guide- Concentrations / Scores reliabilit Remarks Reference / Report Date /
name Exposure duration line y Report No
code
10 human volunteers / normal Alcalase concentrations in water: Irritation (24 h) with concentrations | Novo Nordisk 1980 (1)
Alcalase skin and criss-cross scarified higher than 0.07 %, sharp dermatitis
MIF 415-424 | skin / occlusive Duhring - 0.07 % (0.004 AU/mL) 1 (24 h) with 0.66 % Novozymes / Alcalase
chamber / 100 pl for 3 - 013% GL/111382a /
concentrate consecutive days - 0.33 % (0.02 AU/mL) Reaction is more intense on
- 0.66 % (0.04 AU/mL) scarified skin; appl. of 0.33 % (0.02 | IVY Research protocol:
AU/ml) can evoke a very sharp 4335/02. 1980-04-25
dermatitis in 24 hours.
ID50 determination of 4 0.05 ml on 1 cm? patch with range Novo Nordisk 1978 (3)
Alcalase enzymes / 10 adults / patch test of concentrations (0.05, 0.1, 0.25, 2 Memo of 2004-09-09, 2004-
/ 24 hours 0.5, 0.75% w/v) 35622-02, NiB/DSc
concentrate ID50: ~ 0.25 % w/v (~ 0.06 %
aep) IVY Research Lab. /A. M.
NOEL: ~ 0.05 % w/v (~ 0.013% Kligman
aep, ~ 6.3 ug aep/cm?) 1978
Novo Nordisk 1970 (1)
Kiigman: :élt:cla;;y irritant due to the proteolytic Novozymes / Esperase /
Esperase 2 o _ TiH/PNi / F-9203233A / Edition
P human volunteers / occlusive 1.2 % solution caused primary 2/
SP-72 1.2 % solution (3.4x10™ g aep/ml) irritancy to 50 % of the individuals
patch test / 24 - 48 hours tested
AB13 c . . WAREF Institute Inc. , 1970-01-
concentrate orresponding value for crystalline | ;¢
Alcalase was 3 %.
WARF No. 9120651
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Product Test species / Conditions / Guide- Klimisch Reference / Report Date /
name Exposure duration line Concentrations / Scores reliability code Remarks Report No
Aqueous solutions (24 hours) :
5% (1.4x10° g aep/ml)
Esperase T Novo Nordisk 1970 (1
SP.72 human volunteers / occlusive 10 % (2.8x10™ g aep/ml) 2 No irritating effects to M , )
patch test / 24 and 72 hours Paste (24 hours): 90 % (0.026 human sklp in high Novozymes / Espgrase / TiH/PNi /
AB13 10) : 0 \M. 9 concentrations (0.026 g F-9203233A / Edition 2 /
aep/g aep/g)
concentrate Aqueous solutions (72 hours):
0.2 % (5.7x10° g aep/ml)
Esperase ID50 determination on 10 adults range of concentrations: 0.25, Novo Nordisk 1970 (2)
P / patch test / 24 hours 0.5, 1.0, 2.0, 4.0, 5.0 % wiv 2 Memo of 2004-09-09, 2004-35622-
ID50: ~ 1.2 % w/v (~ 0.03 % 02,NiBDSc
aep) Hospital of the University of
NOEL: 0.19 % w/v (~ 0.01 % Pennsylvania/A. M. Kligman
aep, ~ 2.7 ug aep/cmz) 1970
Savinase Kligman and Wooding: 1 No dander of orimary skin | Novo Nordisk 1978 (4)
SP 88 10 human volunteers / patch 1 % in water / 0.25ml/pad irritationgin nofmal ir?t’en ‘4o | Novozymes / Savinase / MTM / PNi
FPF 312-320 test P (0.0003 g aep/0.25 ml) use in humans / F-9201974/
=0.12% aep IVY No. 3708, 1978-03-20 Kligman
concentrate
Groups of between 20 to 100 1. Enzyme prep. at pH 5 or 8.5 3
panelists / normal skin / 0.25 — 20 % applied once No effects could be Valer. 1975 A
occlusive attributed to Maxatase. ’
Maxatase 2. 5 x 24 hours application of
1. application once, 0.25-5 % aqueous solutions at
observation after 48 hours pH 8.5
2. 24 hours between each
appl., scored 24 hours after
last patch removal
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Product Test species / Conditions / Guide- Klimisch Reference / Report Date /
name Exposure duration line Concentrations / Scores reliability code Remarks Report No
human volunteers / intact and 1. 0.25-5 % aqueous solutions 3 1. no irritation was apparent
pre-treated skin / occlusive atpH 8.5 2. dilute aqueous solutions
Maxatase o . _of.Maxatalse are n_ot
1.3 x 24 hours application, 2.0.25-5 % in a 70 % DMSO irritant to intact skin but
skin artificially irritated by a solution of Maxatase (A) and may be irritant to Valer, 1975 A
prior 24 hour appl. of diluted 0.25-5 % aqueous solutions damaged skin.
NaOH or dilute carbolic acid (B) (Concentrations of 2 % or
2.single 72 hour appl. to intact more produced irritant
skin (A) and 24 hours to reactions in 1-4/40
tape stripped skin (B) individuals.)
Consumer exposure studies: a ) 0.2 % solution of enzyme 3 a)No erythema observed
Subtilisi patch testing, arm washing, preparation (0.01- 0.03 % b)no or faint to moderate
ubtilisin BPN h . !
and immersion, home use ep) erythema
Subtilisin studi_es o . o Griffith et al, 1969
Carlsberg a) single application to back b) detergent formulations The detergent containing
skin (0.00009 to 0072 % ep) the least enzyme
b) single or triple application appeared to produce the
every other day strongest skin reactions.
— 400 - o Novo Nordisk 1970 (2)
Alcalase }I?)Sa(t)cﬂetteesrtrr}lgjtlr?:u(r); 10 adults IaDeSp()) 1.2 % wiv (~0.42 % ) Memg of 2004-09-09, 2004-35622-
crystalline az’ N'ItB/ID?(t:h Uni ity of
NOEL: 0.19 % w/v (~ 0.07 % ospita of the Lniversity o
2 Pennsylvania/A. M. Kligman 1970
aep, ~ 33.4 ug aep/cm”)
Alcalase }D5(t) cri]ettertn}igitir?n on 10 adults ID50: ~ 3.0 % WiV (~ 0.08 % , ANAZ\:r?oNggg&jgg%s(f,)zoo 4.35629.
trude patch tes ours aep) 02, N.iB/DSc | .
Activity: 1.5 AU/g (2.6 % aep) NOEL: 0.45 % wiv (~ 0.01 % Hospital of the University of
2 Pennsylvania/A. M. Kligman 1970
aep, ~ 5.8 yg aep/cm?)
Consumer exposure test/ 29 Novo Nordisk 1980 (3)
Savinase 8.0L | human volunteers / 10 min / Savinase 0.5 % w/v in liquid 1 No evidence of an overall Memo of 2004-09-09, 2004-35622-
hand wash on 4 consecutive detergent deterioration in skin 02, NiB/DSc
days condition was observed. Inveresk, 1980
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Product Test species / Conditions / Guide- Klimisch Reference / Report Date /
name Exposure duration line Concentrations / Scores reliability code Remarks Report No
Savinase 10 adults / occlusive / once 1% wiv Savinase Novo Nordisk 1978 (3)
daily for 10 days to volar ° 2 Memo of 2004-09-09, 2004-35622-
forearm No irritation observed. 02, NiB/DSc
concentrate ID50 resp. NOEL: > 1% wiv y .
(~ 0.14 % aep, ~ 68 g aep/cm?) I1\Q;8Research Lab. /A. M. Kligman
Laundr 25 adult patients with atopic 1. phase: normal laundry
deter eynt with dermatitis / three phased detergent No significant irritant
and v?ithout randomised double-blind cross- 2. phase: trial detergent with or capacity detected in atopic | Andersen et al, 1998
over experiment witout added enzyme dermatitis patients.
enzyme ; Lo
3. phase: opposite trial
detergent
3.0. Eye irritation
3.1. Cornea corrosion
3.2. Eye irritation (5.2.1.2.2.)

application on intact cornea

P:‘:?#:t Method | Test species / Exposure duration / Route | Guideline Klimisch Remarks Reference / Report Date / Report No
reliability code
Bovine 4 bovine eyes from freshly slaughtered
BLAP S .
cornea animals / 30 sec No corrosive effect Henkel 1995 (1)
test
(F49) 2.15 (% wiw) 5000 HPE/m up to RO500069
SAT 950215 o Scantox Germany
. 2 HPE /ml .69 .
ranuiate 8.60 (% wiw) 20000 HPE /m 8.6 % (wiw) 23.06.1995 / Lab. Nr. 0110
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P:;:inuect Method | Test species / Exposure duration / Route | Guideline Klimisch Remarks Reference / Report Date / Report No
reliability code

BLAP S Bovine 4 bovine eyes from freshly slaughtered

cornea animals / 30 sec Henkel 1 2
(BLAP S test 2 No corrosive effect | onsonros> &)

R00500068
200) 2.63 (% w/w) 5000 HPE/mI up to 10.52 %
(w/w). s
SAT 940899 10.52 (% wiw) 20000 HPE /ml cantox Germany
(% wiw) m 23.06.1995 / Lab. Nr. 0111

granulate application on intact cornea

3.2. Eye irritation (5.2.1.2.2.)

Product Method / Test species / Guide- | Concentration / Klimisch Reference / Report Date /
name Exposure line Score reliability Remarks Report No
code
3 mg Alcalase 2.0T-Granulate Scores acc. | Novo Nordisk 1984 (1)
Alcalase | Modified Draize / 6 rabbits: Dose: 3 mg to Draize: - rinse: 3.33, + rinse: 0.66 Novozymes / Alcalase
PPA 1631 | 3 animals rinse after 4 sec, 3 animals granulate 1 GL/111382a/
without rinse / reading after 24, 48, Reactions up to diffuse redness with slight
granulate |and 72 hours and 7 days cornea: 0/4 swelling of the conjunctiva. Peak level at
iris: 0/2 reading 24 hours after the treatment. No Study No. 5084a, Ph-843685,
redness: 0.89/3 reactions after 7 days. Reaction of the rinsed | 1984-11-26
swelling: 0.1/4 eye significantly less severe, one animal in
one of the tests showed a slight reaction.
Alcalase | Modified Draize / 6 rabbits: Dose: 3 mg Novo Nordisk 1984 (2)
PPA 1630 |3 animals rinse after 4 sec, 3 animals granulate 3 mg Alcalase 2.0T-Granulate Scores acc. | Novozymes / Alcalase
without rinse / reading after 24, 48, cornea: 0/4 2 to Draize: - rinse: 2.67, + rinse: 0 GL/111382a/
granulate and 72 hours and 7 days iris: 0/2 . Study No. 5084a, Ph-843686,
redness: 0.33/3 1984-11-26
swelling: 0/4
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24 hours after application

application: 0.1
ml/eye

1. eye: slight redness after 1 h, no effect after
24 h

2. eye: signs of corneal opacity and
conjunctival redness up to 48 h

3. eye: signs of corneal opacity up to 24 h,
conjunctival ooedema up to 72 h and
conjunctival redness up to 7 days post
application

Product Method / Test species / Guideline Concentration / Klimisch Remarks Reference / Report Date /
name Exposure Score reliability Report No
code
Enzyme powder:
Esperase 6 rabbits / no rinse 0.19g(2.8x10%g Novo Nordisk 1970 (1)
aep/0.1 g) 2 Novozymes / Esperase / TiH/PNi /
SP-72 Mildly irritating and relatively short duration of | F-9203233A / Edition 2 /
AB13 ::?%rr]r?g:i';and Non GLP the irritation (negative after 48 hours) WARF Institute Inc. , 1970-01-16
concentrate discharge in the WARF No. 9120651
conjunctivae for 5/6
rabbits
0.1 ml of 5 % w/v in
8 rabbits / instillation into the water (0.001 g Novo Nordisk 1978 (5)
Esperase conjunctival sac US Federal | aep/0.1 ml) 2 Novozymes / Esperase / TiH/PNi /
EK 23 Register Negative with 0.001 g aep/0.1 ml F-9203233A / Edition 2/
5 animals washed after 5 min |test 1972 conjunctival Non GLP .
/ 3 animals washed after 24 redness: 1/5, score: NN, 1978-12-13, RKH/PNi.
concentrate hours 1
4 of 5 eyes washed after 5 min: showed
slight conjunctival chemosis and redness and
5 % aqueous 2 als_o showed corneal opacity. Reactions not
8 rabbit eyes: 5 rabbits OECD solutions of persist.
Savinase washed 5 min after powdered enzyme 2 Eyes washed after 24 hours:
application / 3 rabbits washed preparation

NICNAS, 1993
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Liquid product

Main test:

5 % w/w Esperase 8.0L
(0.18 mg aep/0.1 ml)

Product Method / Test species / Guideline | Concentration / Score Klimisch Remarks Reference / Report Date /
name Exposure rellability code Report NO
Moderate conjunctival irritation and
. transient corneal haziness, which
Subtilisin 3 rabbits powdered enzyme 2 cleared in 2-4 days, results being
Carisberg prepelratlon (containing similar with both enzyme preparations.
5-15 % ep) 1 and 10% aqueous solutions were of
application: 3 mg/eye comparable irritancy to the powdered
Subtilisin prep.. These results show that Subtilisin
BPN can cause eye irritation. Griffith et al , 1969
; . ; Screening: Concentrated Esperase 8.0L was Novo Nordisk 1981 (11)
gsopll_erase ﬁglrﬁenlng test: 3 rabbits /1 0.1 ml 2 regarded strongly irritant in a screening | Novozymes / Esperase / TiH/PNi /
' Code of ’ test. F-9203233A / Edition 2 /
PA 1185 Federall (0.0035 g aep/0.1 mi) Non GLP Esperase 8.0L 5% w/w in water was
. . Regulation © .
Main test: 6 rabbits s 1979 regarded irritant to eye. NN, 1981-07-07, HaGA/PNi

Study No. 1681
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4.0.
4.1.

Sensitisation (5.2.1.3.)
Skin sensitisation (5.2.1.3.1.)
4.1.1. Skin sensitisation (animals)

Product Method / Test species / Substance concentrations / Guideline Klimisch Remarks Reference / Report Date /
name Exposure duration Route reliability code Report No
Modified method acc. Buehler:
BLAP 70 topical application of 0.1 ml of No sensitisation
Epicutanous occlusive .0'0001.2 g aep/0.1 ml for 1
induction and challenge phase | oECD No Henkel 1990 (1)
LI 128 application: Induction and ) 0/10
406 13.03.1990 / TBD891007
threefold challenge phase /
granulate 10 guinea pigs / 6 hours
Modified method acc. Buehler: 0/20:
topical application of 0.5 ml of No contact hypersensitivity
BLAP S 0.42 % Subilisin Charge 29 o Henkel 1995 (3)
Epicutanous occlusive OECD No. No sensitisation 28.07.1995 / R9500979
application: Induction and 406 1 3/20:
twofold challenge phase / rechallen ith 0.05 ml of 0.21
ranutate ge wi . mil or V. . . . X
9 20 auinea pias | 6 hours %, 0.42 % and 0.63 % skin reaction only in the first
9 pig challenge
Novo Nordisk 1970 (1)
Esperase 0.01 % solution (2.8x10% g 2 Novozymes / Esperase /
Landstei . . aep/ml) every other day to a 0.01 % showed no evidence | TiH/PNi/F-9203233A / Edition
SP-72 an f e.'t”";r gt“'”ea P9 total of ten injections (0.5-1.0 of skin sensitising activity 2/
sensitivity tes ml/animal) .
AB13 10 guinea pigs / intradermal Non GLP WAREF Institute Inc., 1970-01-16
injections 2235“9 single injection after 14 WARF No. 9120651
concentrate
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apparent on skin of 3/10
control animals challenged
with Opticlean-M. Question
whether skin reaction is
allergic or irritant!

Product Method / Test species / Substance concentrations / Guideline Klimisch Remarks Reference / Report Date /
name Exposure duration Route reliability code Report No
Opticlean-M | Buehler method / 10 guinea pigs | Induction phase: 10 % aqueous Induction phase: irritant in 10

/ induction: topical applications | solution of sublilisin preparation % concentration. Challenged

for 6 hours/day, 3 days/week for phase: 10/10 showed well-

3 weeks defined erythema up to 72
Challenged phase (2 weeks hours most animals also _
later): 5 % aqueous solution at showed ooedema. Only slight
different skin sides as induction 2 localised erythema was NICNAS, 1993

4.1.2. Skin sensitisation (humans)

Product
name

Method / Test species /
Exposure duration

Substance concentrations /
Route

Guide-
line

Klimisch
reliability code

Remarks

Reference / Report Date
| Report No

Alcalase
2.5L SP
255

PPA 1318-1

Human repeat insult patch test
based on the Kligman human
maximization method / 26
human volunteers / 48 hours

induction phase: 0.25 % in water

challenge phase: 0.25, 0.10, 0.025,
and 0.010 % w/v in water

- 0.5 ml/patch
- 5 times

Moderate degree of skin irritation
with 0.25 % w/v in water but do n
lead to skin sensitisation.

Novo Nordisk 1982 (5)

Novozymes / Alcalase
GL/111382a

ot | |sC Project Nos. 0033 and
0034, Report No. 0034, Ph-
823772, November 1982
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Product Method / Test species / Substance concentrations / | Guide- Klimisch Remarks Reference / Report Date
name Exposure duration Route line reliability code | Report No
H tch test based on th Novo Nordisk 1978 (6)
Savinase uman patch test based on the N
: ot No danger of contact sensitisation ;
Kligman human maximization : ; o . g g Novozymes / Savinase /
SP 88 method / 2 phases / 25 human dssgéna()sg Ign($00f1‘())egtrglea;l/‘ldrgs/e) 1 in normal intended use in humans. MTM / PNi/ F-9201974
concentrate Kligman
Delayed sensitisation . Novo Nordisk 1970 (1)
2.5 % aqueous solution (7.1x10
Esperase ] g aep/ml) in five continuous Very low potential to induce #‘ﬁ?%ﬁ??é;%%%ﬁiﬁl
SP-72 Human repeat occlusive patch | gpplications of 48 hours duration 2 contact allergy. e
test according Kligman o Edition 2/
AB13 Maximisation method / 48 hours two week later new side: WARF Institute Inc.,
/25 human volunteers 0.01 % aqueous solution 16.01.1970, WARF No.
concentrate (2.8x10® g aep/ml) 9120651
Novo Nordisk 1970 (1)
Esperase Delayed contact sensmsatl-on 2 % aqueous solution Novozymes / Esperase /
SP-72 Human volunteers / occlusive (5.7x10'4g aep/ml) 5 TiH/PNi / F-9203233° /
B bandage / 3 times a week for 3 No evidence of SP 72 inducing | Edition 2
AB13 weeks / 24 hours contact dermatitis. )
WAREF Institute Inc. ,
concentrate |47 human volunteers 27.08.1970, WARF No.
9120651
Alcalase | imtation at concentration of .25 9 | Novo Nordisk 1982 (6)
251 Kligman human maximization ;:hallenge two weeks later with w/v (~ 0.012 % aep = 15 ug Memo of 2004-09-09, 2004-
method / 30 adults / 5 induction Oo%cgnzcser:/tra/tlons. 0.010, 0.025, 2 aep/cm?) upon repeated contact | 35622-02, NiB/DSc
patches of 48 hours at a s oWV but does not lead to skin lan Smith Consultancy,
liquid concentration of 0.25 % w/v sensitisation. 1982
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Product Method / Test species / Substance concentrations / I Klimisch Remarks Reference / Report Date
. Guideline e
name Exposure duration Route reliability | Report No
code
Savinase Savinase 8.0L in water (challenge Novo Nordisk 1981 (15)
8.0L (SP phase): Novozymes / Savinase /
240 MTM / PNi / F-9201974/
PPA? 1186 | Human patch test based on the 0.1 % (0.000023 g aep/g) 1
Kligman human maximization 0.2 % (0.00005 g aep/g)
Ioud | el Shases 22N 0.5 % (0.00007  sep)
0.5 % (0.0001 g aeplg) : report no. 2185, December
and ) 1981
Savinase concentrate PBCT 005
concentrate in water: 0.0036 % v/v (0.0069 g
PBCT 005 aep/g)
Every applied dose: 0.25 ml
Novo Nordisk 1981 (14)
Esperase Liquid SP 241 PPA Novozymes / Esperase /
Esperase .y Uit ot ot 13;] 25: (1)65_;‘1.0, 1./50, gndl 2% viv 1 TiH/PNi / F-9203233A/
SP 241 uman repeat insult pateh test | (3.5 x g aep/0.5ml) Esperase Liquid did not elicit any | Edition 2
PPA 1185 according Kligman Maximisation gave scores of severe irritation skin sensitisation
method / 2 phases / 24 human duced rati : tsat
reduced concentrations:
volunteers . IRI project No. 117388,
liquid 0.1,02,0.3,and 0.5% viv (8.8 report No. 2184, December
x 107" g aep/0.5 ml) 1981, Ph-822980
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Product Method / Test species / Substance concentrations / I Klimisch Remarks Reference / Report Date
. Guideline L
name Exposure duration Route reliability | Report No
code
Esperase slurry:
Esperase Applied doses induction phaseé:
Batch PPA 0-25/ 0”‘2' of ?-1 % wiv (8.5x10" g Novo Nordisk 1979 (1)
1978-10-11 | Human repeat insult patch test aep/0.25 ml) 1 Novozymes / Esperase /
slurry according Kligman Applied doses challenge phase: L ) .
Maximisation method / 0.1, 0.04, 0.02 and 0.01 % wiv Esperase liquid and the TIH/PNi / F-9203233A /
Esperase/detergent mixture, Edition 2/
and 2 phases / 25 human although skin irritants, did not
Esperase | volunteers with slurry Esperase slurry (0.5 % w/v) / liquid elicit skin sensitisation.
slurry / detergent mixture: IRI project No. 112243,
liquid Appli ; ; . report No. 1298, April 1979
. pplied doses induction phase:
dgtergent 23 human volunteers with 0.25 ml of 0.4 % viv (1.7x107 g
mixture mixture aep/0.25 ml)
Applied doses challenge phase:
0.4, 0.16, 0.08 and 0.04 % v/v
1. Maxatase aqueous solution
repeat insult patch tests / 0.25 -5 % (pH 8.5), 24 hours
groups of 100 human 2. Challenge with 0.1 - 1% . Valer, 1975 B
Maxatase | \ojunteers / 15 occlusive aqueous solutions (pH 8.5) 2 Negative results
applications / 5 days per week
for 3 weeks / intact skin Challenge patches were placed at
the induction site and onto
previously unexposed skin and held
in contact for 48-hours.
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Product Method / Test species / Substance concentrations / Guideli Klimisch Remarks Reference / Report Date
. uideline o
name Exposure duration Route reliability | Report No
code
groups of 100 human volunteers
with occupational contact
dermatitis:
a) attributed to enzyme Maxatase aqueous solution 0.25 -
containing detergents 5 % (pH 8.5) as an induction of 2 Valer, 1975 B
Maxatase b) with occupational contact reference group
dermatitis due to agents other
than biological detergents No skin reactions were reported in
with no contact with enzymes any group at challenge.
5 x 24 hours / occlusive
applications
(same protocol as above)
Group of 380 housewives used
enzyme containing detergents
0.1 - 1% Maxatase aqueous
Maxatase regularly at least 3 month solution plus 0.25, 0.75 or 1 % 2
(3 x 24 hour induction solghon O.f a biological detergent No skin reactions were observed. Valer, 1975 B
applications or a single 48 hour for induction and challenge
application)
9 induction application of 0.25-1%
Detergents | repeat insult patch tests / 1478 | aqueous solutions each for 24 No signs of skin sensitisation at
containing | human volunteers / 15 occlusive | hours over 3 weeks, test challenge. Griffith et al, 1969
Subtilisin applications / 5 days per week for| solutions: 0.00025 to 0.007 % ep 2 Due to the very low concentr. of
3 weeks / intact skin / 24 hours enzyme tested no conclusions
) can be drawn about the skin
Challenge was carried out 10 to sensitisation potential of the more
14 days after the induction phase concentrated enzyme.
at the induction sites and
previously unexposed skin.
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Product
name

Method / Test species /
Exposure duration

Substance concentrations /
Route

Guideline

Klimisch
reliability
code

Remarks

Reference / Report Date
| Report No

Alcalase

a) 18 workers in Subtilisin
production / patch test / 48
hours

b) 61 workers / patch test

a) 0.5, 0.1 and 0.01 % aqueous
solution

b) 0.01 % aqueous solution

a) 4 controls and 2 workers
showed erythema (typical of a
mild reaction to primary irritants)
to the 0.5% solution and one
worker reacted to the 0.1%
solution.

b) No positive reactions in either
workers or controls.

Zachariae et al, 1973

Subtilisin
containing
detergent

13 people with severe hand
dermatitis / occlusive patch test

0.25 and 0,5 % solution

4/12 positive with 0.5 % solution
but negative at 0.25 %, detergent
without enzyme: negative.

No sufficient time had elapsed
between this test and healing of
the dermatitis to rule out the
possibility of a false positive
result. No conclusions for
sensitisation from this study.

Jensen 1970

Subtilisin

12 "home helps" with intense
irritation, blistering and ooedema
of the hands after using
detergents containing Subtilisin
enzymes

0.1% aqueous solution of
enzyme-containing detergent

6/12 reacted on first use of the
detergent, 12/12 negative
reactions on patch testing with a
0.1% aqueous solution
Reactions occurred after a single
or very few exposures, strongly
indication that the dermatitis was
irritant in origin, and the
contribution made by the
detergent itself as opposed to
Subtilisin is uncertain.

Ducksbury and Dave, 1970
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Product Method / Test species / Substance concentrations / A Klimisch Remarks Reference / Report Date
. Guideline e
name Exposure duration Route reliability | Report No
code
a) 80 consumers with a) 5 % Alcalase in petrolatum
Alcalase dermatoses (clothes washed
in enzyme-containing negative results in each case White et al, 1985
detergents) / patch test / 48 b) 1 % Alcalase aqueous 9 ’
hour solution No evidence for skin sensitisation
b) 60 consumers / 48 hours potential for Subtilisin.
4.2. Inhalation sensitisation (5.2.1.3.2.)

4.2.1. Inhalation sensitisation (animals)
4.2.2. Inhalation sensitisation (humans)
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Product Test species / Substance concentrations Guide- | Klimisch Reference / Report
name route / exposure line —— Remarks Date / Report No
| reliability
duration
code
. . . . . % i i i ithin the first h
Subt.llo- G_roup.s of 8 guinea induction phase (15 min/day for 5 days): 255/:-(':125::92;;e:rslir:qtr?wgdzzzg \F;VCI)tSiIt?Vte fe;:st)i[on(?ur
geptl-A pigs / inhalation 8q3ugeo1u; aerc1>ssols:/30083, 0.041, 0.15, 3 similar increase after this time as a positive late Thorne et al , 1986
ase exposure -29, 1.9, or Mg reaction. No reactions at induction. On challenge,
challenged phase (20 min): 1.9 pg/L no immediate responses at the two lowest doses.
; ; Immediate and a few late onset reactions observed
delayed challenge with group of induced . X ) . >
(15 pg/L) guinea pigs challenged on day in animals [nduced .Wlth 0.15 pg/L or more. Given
17 the lack of information on respiratory effects seen
during induction, it is not possible to determine if the
reactions are allergic or due to irritation.
. . . . . . . a) The mean increase in respiratory rate observed
Subt_llo- 9) 12 guinea pigs/ | a) induction (20 min once_) with 1.9 ug/L, following the first exposure was 14.5% (range 0 -
pepti- inhalation exposure | challenged 7 days later with 1.9 pg/L 33%). At challenge, 2 guinea pigs showed Thorne et al , 1986
dase A 3 immediate and one a late positive reaction.
(same b) 25 gui .
guinea pigs / | b) 0.68 ng/L for 11 weeks followed by ) . .
Stt:’d\y 88 | inhalation exposure | 1.5 ng/L for 6 weeks, 5 positive control ,b)dNOtr,'e of the gumej pigs g“":,” the ptrollc>ng9d |
above) |6 hours/day for 5 | animals "hyperimmunized" by inhalation, Induction regime, and no negative control anima
days/week for 11 intra-peritoneal and intradermal ‘rlespoqded, CF’mP;?reo_' with 4 of the 5
weeks exposures were included hyper_lmmunlzed animals. These r.esultslsuggest
. the existence of a threshold for the induction of a
All animals were challenged 17 to 22 state of increased responsiveness.
days later with 1.9 pg/L for 20 minutes.
Subtilisin | Serological test / 0.0083 - 1.9 pg/L Eﬁtffggﬁf;egr:gcgﬁﬁ,sf;;\; Sl‘jtb;':g”l:gesgg‘;rved . | Hillebrand et al, 1987
guinea pigs 3 sera. IgG is the major antibody involved in
immediate antibody mediated respiratory reactions
in the guinea pig.
guinea pig intra- Both exposure routes produced similar responses. .
Alcalase tracheal test (GPIT) 2 A_s this was a method-development study it is not Ritz et al, 1993
with an inhalation discussed further.
exposure regime
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Product Test species / Substance concentrations Guide- Klimisch Reference / Report
name route / exposure line reliability Remarks Date / Report No
duration code
Alcal groups of 5 mice / Alcal in a det t matri Alcalase-specific IgE and IgG1 antibodies measured 5
calase weekly / calase In a detergent matrix days after the last dose showed a good correlation
intratracheal doses with the number and magnitude of doses given. Kawabata et al, 1996
for up to 8 weeks Further experiments showed that the addition of the
detergent matrix markedly enhanced the antibody
response (both IgE and IgG1) compared to Alcalase™
alone.
?e),ﬁ;?:rﬁfify -5 a) Inhalation of Alcalase in saline, 5 %Qiﬁl::r dose-related increase in IgG1 titre was Robinson et al, 1996
Alcalase mouse intra-nasal ul of enzyme solution, blood
model (MINT) / collection 5 days after the last dose b) negligible IgE response. When dosing was
exposure on days 1, extended to up to 9 weekly doses, the IgG1 response
3 and 10 b) Studies with 0.5 pg Alcalase levelled off after 5 weekly doses. In contrast, a small
N _ dose, determination of IgE response IgE response was only apparent after 8 weekly doses
b) additional studies | 5§ effects of an extended dosing or more.
up to 9 weekly regime.
doses
Alcalase In both test systems the relative potency of Subtilisin B
i Alcalase containing 35% ep, was about one third to one half of that of the other two | Sarlo et al, 1997 and
PIT MINT . A )
Savinase G and Savinase 21% ep, Subtilisin B 5% preparations. Robinson et al, 1998
Subtilisin B ep
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4.2.2. Inhalation sensitisation (humans)

Product Test species / route / Substance Guide- | Klimisch Reference / Report
name exposure duration concentrations / line reliability Remarks Date / Report No
procedure code

a) 10 detergent workers

with work-related a) Immediate reactions in 9/10 workers

- a) various
asthma bronchial an/or .
Subtilisin nasal challenges / open g%r;)c;;}r;};aitrl‘ons of b) Skin prick tests positive in 22/25 with symptoms of asthma Franz et al, 1971

bronchial challenges compared to 3/11 with symptoms of rhinitis.

buffered saline
b) 25 workers with work-

related asthma / 11 Subtilisin enzymes can cause occupational asthma mediated by

workers with work- b) as above an immunological mechanism.
related rhinitis / skin
prick tests and passive
transfer tests
. a) skin prick tests: 12/14 positive response to one or both of .
Alcalase 14 domestic and Alcalase and Amylase/ these preparations Bernstein, 1972

occupational users of

enzyme-containing Protease preparations b) bronchial challenge: 6/7 immediate response, reductions in

. FEV1 10-40% compared with baseline values. *
and detergents containing around b) nasal challenge: 7/7pimmediate reactions, characterised by isgmn)]/::tsuerfcr)?tease
. . 5-10% ep incrgasgd nasgl resista.nge, increased nagal secretions and amylase and
Amylase/ a) skin prick tests subjective feelings of difficult nasal breathing protease (Subtilo-
Protease™ | b) bronchial and peptidase B from B.

Subtilisin enzymes are capable of causing asthma and rhinitis. i
c) nasal challenge studies y P 9 subtilis)

non-blinded bronchial

challenge / 6 detergent 4/6 early response, 6/6 late responses, in 2/6 late phase reactions

Maxatase workers with symptoms :/Ialinetand nelth.JIised prolonged, taking 10 hours and 8 days respectively before FEV1 Dijkman et al, 1973
developed between 1-5 axatase solution and VC returned to their pre-challenge levels, 5/6 positive skin
months after first contact prick test.

with Maxatase
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challenge tests

TWA). Protease
content below the limit
of detection of 50
ng/m? (collected over
2-5 hours)

workers in whom no challenge tests were performed. Plant was
modernised in the 1980s.

Product Test species / route / Substance Guide- Klimisch Reference / Report

name exposure duration concentrations / line reliability Remarks Date / Report No

procedure code
29 symptomatic and aerosol of dilute 20/29 | diate. delaved. dual . | asthmatt ’
asymptomatic workers with | Alcalase Immeadiate, aelayed, dual or nocturnal astnmatic reaction. .

Alcalase previous occupational (Negative response at 11/29 vyorkgrs deyeloped fine bubbling rales on inspiration and Siggzl\('i S;g
enzyme exposure/ non- first challenge followed expiration, including 7 who gave a positive response on challenge Mitchell and
blinded challenges aftera |, 5 second challenge and 4 who gave negative responses. Gandevia, 1971a
24-48 hour monitoring 24 hours later using a ; ; ; ; ; ’
period 10-fold greater Results are cons[stent with the view that Alcalase is a potential

cause of occupational asthma.
concentr.
asthmatic workers from
detergent factory (asthma | aerosol of 1% Worker showed a dual response to Maxatase with a maximal fall
Maxatase after 3 months exposure) / | Maxatase in a in FEV1 of 70%, but no reaction to the vehicle. The housewife Radermecker and
housewife (history of hay physiological solution showed a "substantial" immediate reaction. Booz, 1970
fever, asthma while using and vehicle alone with
enzyme-containing a 10-day interval Subtilisin preparation Maxatase is a potential cause of asthma.
detergents) / bronchial between each
challenges challenge
6 detergent factory workers | inhalation of an 6/6 workers reacted to the crude enzyme aerosol, doses ranging .
Alcalase with work-related asthma aerosol of "crude" from 46 to 924 pg. Two reacted to the detergent plus Paggiaro et al, 1984
rhinitis and/or conjunctivitis | proteolytic enzyme encapsulated Alcalase. 5/6 were skin prick and RAST positive to
for between 3 months and | solution, tipping a crude enzyme and/or Alcalase. The worker with the negative skin
11 years prior to the study | detergent powder prick test result gave a dual reaction on challenge to both the
containing crude enzyme preparation (263 ug) and the encapsulated
encapsulated (low Alcalase. Alcalase may have been the cause of the occupational
dust) Alcalase from asthma in these workers.
one tray to another

Nasal challenge tests / 76 | Total personal dust 8/40 manufacturing workers and 0/36 office staff showed specific

Maxatase detergent workers / skin levels for laundry IgE to both Subtilisin preparations. Nasal challenge with 7 skin- Vanhanen et al, 2000

and prick tests and RASTs / detergent line from prick positive workers: 5 positive responses to both preparations.

Esperase single blind nasal 0.07-1.3 pg/L (4-hour Work-related nasal symptoms were also reported in a further 14
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Product Test species / route / Substance Guide- Klimisch Reference / Report
name exposure duration concentrations / line reliability Remarks Date / Report No
procedure code
Alcalase 3 detergent manufacturing
workers / open bronchial 3/3 workers: dual reactions (21-59 % falls in FEV1), skin prick Pepys ot al 1969
challenge (Alcalase) / skin tests positive. 2/3 reacted strongly positive with a purified Py ’
Maxatase | prick tests (Alcalase and Subtilisin enzyme (Koch-Light).
Maxatase)
. Simulation of normal Equivocal results were obtained under the double blind
Alcalase 12. hgusewwgs (asthma or exposures during conditions. On open challenge, 8/12 experienced symptoms Zetterstrom, 1977
rhInItIS, positive _reac_tlons machine washing by mainly rhinitis which persisted or were followed by a late reaction
in RAST and Sk".] prick measuring out and in 4/8. In 3/12 peak expiratory flow rate (PEFR) was measured; in
tests) / double-blind and tipping detergent with 1/12 PEFR was unaffected and falls of only 10% and 15% were
open challenge tests or without Alcalase recorded for the other two.
. Pattern of results in 55 workers is consistent with the .
Alcalase 55. cases of asthma / §k|n development of occupational asthma. Although bronchial Juniper and Roberts,
prick tests / lung _functlon challenge tests were not conducted to confirm the cause, at the 1984
data / ¢ases during health time when these cases arose, Subtilisins were the only enzyme
surveillance of 1642 used in detergent manufacture, pointing to a causal role of
workers between 1968 and Subtilisin in these cases.
1975
. , Differences in shape: Onset of symptoms in workers coincided with the introduction of a
Biozym 8 workers with work-related Biozym granules new Subtilisin Biozym P300S (previously Savinase and Perdu et al, 1992
P300S, Sympt‘?“?.s of asthma (8) (cylindrical), Savinase Maxatase). 8/8 positive responses to P300S, Savinase and
Savinase gnd rh.'n't's. )/ health and Maxatase Maxatase in skin prick tests. A group of 10 "healthy, non-
and mvgs(tjlgef\—tlgns foII?wmg a granules (spherical), asthmatic" subjects were similarly tested with the 3 preparations
period of absence from capsule coating and none reacted. Workers remained symptom-free once the use
Maxatase | work for an unspecified damaged in 85% of of P300S was discontinued. Overall, the pattern of onset and
time the P300S grains and recovery from asthmatic symptoms points to exposure to the
only 2-5% of grains of Subtilisin preparation P300S as the cause.
the other preparations.
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Product Test species / route / Substance Guide- Klimisch Reference / Report
name exposure duration concentrations / line reliability Remarks Date / Report No
procedure code
I . Exposure level fell 166 cases of occupational asthma due to enzymes recorded at .
Subfilisin 20 years of routine health from 100 ng/m3 pure five factories. Subtilisins were the only enzymes, no specific Flindt, 1969
survel_llance of .emP'°¥ees crystalline Subitilisin in challenges were performed to confirm Subtilisin impact. Juniper et al, 1977
Alcalase 1/‘umn§t?cl)iwalt:si(tz,r]2p122?2;rgj;§ 1969 to 6 ng/m3 iQ_ Rglation;hip bgtwegn exposure group and numb(.er of employees Flood et al, 1985
and skin prick tests and/or 1971, 2-4.5 ng/m” in with positive skin prick to Alcglase and Maxatase: 233/619 high Cathoart et al. 1997
Maxatase | RASTSs 197251975 and 0.7-1.8 exposure group, 17/180 medium exposure group, 10/353 low athcart et al,
ng/m” in 1976 to 1993 exposure group, 28/490 intermittent high exposure group. Juniper and Roberts,
Proportion of workers in the detergents industry develop work- 1084
related asthma-like symptoms which appear to be related to the
use of Subtilisins. Relationship between positive responses to
Alcalase/Maxatase in skin prick tests and exposure category
observed.
I L first set of samples: Subtilisin introduction causes skin rashes, and 8-10 weeks later,
Subtilisin health evaluation in 271 pro-teolytic activity rhinorrhoea and respiratory conditions including bronchitis and
wo_rke_rs in production, . (pa) of airborne dust asthma. Skin prick tests from initial survey: 57 positive (exposure | Newhouse et al,
Alcalase Sht'm'rl'lg and V\éarehoter]smg from 11-103x10° dependant), 117 workers: symptoms of "acute chest disease". No | 1970
with Toflow-up 5 montns Anson units/m® lung abnormalities were identified from chest x-rays.
later / initial health final set of samples:
assessment: 5 months pa between 0.3-6 X108
after Alcalase introduction Anson units /rﬁ3 ,
and one month gﬂer marked improvement
exposure reduction / in airborne dust levels
monthly area sampling
32 of 62 workers (from group of 103) with respiratory symptoms
Alcalase at the initial survey: symptoms had not recurred. 4/41 earlier free
Maxatase | Follow-up of study above / of symptoms developed them for the first time (3/41 were skin Newhouse et al,
and 103 workers / skin prick prick positive 6 months before). Most workers reacted to all 3 1970
tests agents. 52/56 previously skin prick positive workers still reacted.
9/47 previously negative workers now skin prick positive. Overall,
Purified the follow-up results suggest that in a period when the proteolytic | (Same as above)
Subtilisin activity of dust in the factory was falling, there was a slight
increase in the overall prevalence of workers with skin prick
positive results, but that the overall prevalence of workers with
respiratory symptoms fell slightly.
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Product Test species / route / Substance Guide- Klimisch Reference / Report
name exposure duration concentrations / line reliability Remarks Date / Report No
procedure code
I Initial investigation: symptoms of cough (17), dyspnoea (26),
Subfilisin 121 V\{orkers / health No exposure data chest pain (15), eye/nose (77), reduced ventilatory capacity (31). Greenberg et al,
§qryeﬂlance over 3 years / were presented. Skin prick tests results: Alcalase (42 positive), Maxatase (36 1970
Alcalase g‘&?‘;‘g%‘i{oﬁigg:tgﬁ positive), purified Subtilisin (42 positive); a total of 48 (40%) Watt et al, 1973
o reacted to at least one agent. Study provides no clear evidence Pepys et al, 1973
Maxatase | Subtilisin enzymes for the induction of asthma by Subtilisins, although the high ’
prevalence of skin prick positive tests and respiratory symptoms
in this workforce raise concerns for asthmagenic potential.
. R Savinase and Alcalase All employees in the liquid detergent facility asymptomatic,
Savinase skin prick test/ 250 and 150 in granule detergent; between 1986 to 1991, 3.3% of granule workers skin prick Sarlo et al, 1997
Alcalase workerg: from a plant Alcalase and positive to Alcalase and 5.2% to Savinase; 11.6% of the liquid
Subtilisin B Froqducc;jlng granulated and Subtilisin B in the workers skin prick positive to Alcalase and 6.7% to Subtilisin B.
iquid detergents liquid Alcalase is antigenically distinct to the other two Subtilisin
enzymes which are derived from a different Bacillus species.
. Esperase: 6/13 exposed workers reported respiratory symptoms (unexposed |, .
Esperase | health evaluation / 13 encapsulated workers: 4/9). RASTs for enzyme specific IgE and ELISAs for Liss et al, 1984
yvorkers of dry bleach Subtilisin preparation enzyme specific IgG gave positive scores in 3 and 4 exposed
industry / exposed for 2 (content 8-10% ep) workers respectively. No evidence for occupational asthma can
years be derived from this study.
First factory:
. . airborne Subtilisin 13/60 (first factory) asthma-like symptoms, 0/50 workers (second .
Subfilisin 3 consecutl\{e sets of levels: <1 - 30 ng/L factory) respiratory symptoms. Skin prick tests from first factory: Weill et al, 1971,
health surveillance / 110 of |y beaks of up to 529% positive in high, 35% in medium, 16% in low exposure 1973 and 1974
611 workers / 2 enzyme 1000 pg/ m® group. Second plant: 45 and 53% workers positive in the high and
detergent mar!ufactumlqg Second factory: inter-mediate, negative in the low exposure group. Overall,
factories / static sampling airborne Subtilisin although there were workers with asthma-like symptoms in the
for one hour levels: <1 - 20 ng/L first plant it is unclear which of these were skin prick positive,
with peaks of up to 60 hence there is no firm evidence for Subtilisin-induced
ng/L occupational asthma from this study.
Work-related cough in 18/33 with direct enzyme exposure; 7/17
. with indirect enzyme exposure; 0/14 with no enzyme exposure.
Subltilisin A | 64 workers /2 enzyme Workers asked about cough in relation to use of Subtilisin A, 4/33 | Gothe etal, 1972
detergent manufacturing with direct exposure noticed a clear relationship compared with
factories 3/17 with indirect exposure. No conclusions can be drawn from
this study.
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Product Test species / route / Substance Guide- Klimisch Reference / Report
name exposure duration concentrations / line reliability Remarks Date / Report No
procedure code
. 62/98 immediate onset of enzyme-related rhinitis, 49/98 enzyme- .
Alcalase health evaluation of 98 related asthma-like symptoms with immediate, delayed and/or Mitchell .and
workers / .18 months after nocturnal onset. Irritant response after exceptionally heavy Gandevia, 1971b
Alcalase introduction exposures. More commonly, symptoms only developed after
several months occupational exposure. In the absence of
appropriate challenge tests, the cause of the asthma-like
symptoms and rhinitis in this workforce cannot be clearly
identified.
. No symptoms of work-related asthma in Alcalase workers (36 .
Alcalase S consecutlvle sets of workers employed > 10 years in enzyme production). There was Witmeur et al, 1973
health survel[lance /355 no evidence of any deficits in FEV1 relating to enzyme exposure
workers / 2 biotechnology intensity or length of employment, and all chest x-rays appeared
plants normal. Positive RAST reactions to Alcalase were obtained for
only 9 workers, around 3 % of those tested.
. Health data for 31 workers with positive RAST reactions. 16/31 .
Esperase health surveillance / 667 shortness of breath and chest tightness, 6/31 nasal and throat Zachariae et al, 1981
wprkers from the above 2 irritation or rhinitis, 2/31 frequent coughing, 9/31 no respiratory
bloteclh.nology plants / tract symptoms. Possibility of occupational asthma and allergic
exposition over 10 year rhinitis caused by Esperase. No challenge tests were performed,
and no comparative symptom data were reported for the RAST
negative workers. It is not possible to draw any conclusions from
this report.
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5.0. Repeated dose toxicity (5.2.1.4.)
5.1. Oral administration (5.2.1.4.1.)
5.1.1. Oral subacute toxicity (5.2.1.4.1.1.)
5.1.2. Oral subchronic toxicity (5.2.1.4.1.2.
Product name | Test species / Guideline Dose / Value Klimisch Reference / Report Date /
Exposure / P Report No
Igoute NO(A)EL reliability code Remarks p
Purafect FN3 3500, 7500 15000 ppm
(PR329 t. | 60 rats / 28 days / NOAEL: > 15000 N No ad ffects at all three d Genencor 1995 (2)
,  prot. rats ays D> ppm one. No adverse effects at all three dosages
eng. var. 3) diet OECD 407 2 tested. 03.04.1995 / PH 436R-GNC-
~ 0.075 g aep/kg bw/day 001-94
concentrate
. . Dose related diarrhoea and struggling during
Ad tered dose:
Alcalase 100 rats / 30 days 2_0??'186%2 AUO/iZ 1 treatment Novo Nordisk 1980 (4)
MIF 415-424 / gavage OECD 407 bw/day No dose related changes detected among the | Novozymes / Alcalase
concentrate ~ 0.035 - 0.300 g aep/kg biochemical and haematological parameters. GL/111382a
bw/da
y Study 1980-02-15
Alcalase 5 %2 doas /30 0.1 g/kg bw/day 1 Increasing signs of gastro-intestinal disturbances | Novo Nordisk 1981 (3)
X £ dogs with: Novozymes / Alcalase
PPA 1180 days / gavage OECD 408 |~ 2 AU/kg bw/day 0.25 - 1.00 g/kg bw/day GLIA1 ¥382a
~ ~ 5.0 - 20.6 AU/kg bw/da
concentrate 0.04 g aep/kg bw/day - 000-036g agp/kg bvy/day IRI Project No. 416788, Study
No. 1038, May 1981
Activity before
Inactivated inactivation: Novo Nordisk 1982 (4)
2 x2 dogs /30 19 AU/ N / Alcal
Alcalase days/gavage | OECD 408 9 1 Induction of liquid faeces with: Gﬁ\//fﬂ/;nsezi calase
PPA 1365 inactivated enzyme/kg - 9/kg bwiday
concentrate bw/day ~ 3.0 g inactivated enzyme/kg bw/day IRI Project No. 630235, Report
No. 2426, November 1982
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Product name | Test species / Guideline Dose / Value Klimisch Reference / Report Date /
Exposure / R Report No
Igoute NO(A)EL reliability Remarks p
code
Novo Nordisk 1982 (3)
Savinase 1 0.17 g (» 0.02 g aep/kg bw/day) were well tolerated g§y77:yr;;g1g§2vinase IMTM/
SP 88 0.17 g/kg bw/day and regarded the “no-observed-adverse-effect level” Hk-
20 rats / 30 days / Study No. 1576, 1982-01-29
concentrate oral gavage ~ 0.02 g aep/kg bw/day LM-H/VBH/PNi, corrected 1985-
08-23, Ph-852567
Esperase Feeding doses: Novo Nordisk 1970 (1)
. 4 Mortality was seen in the group fed 2% SP-72 in the
SP-72 10 rats / diet at 0.5 % SP-72 (1 4x10 g 2 diet, where 4/10 animals died during Study by NOVOZymeS / Esperase /
two dose levels aep/g day dlet) starvation due to an unpa|atab|e diet. TiH/PNi / F-9203233A / Edition 2
AB 13 for 30 days Non GLP
rat 2 % SP-72 (5.6 x 10* g WAREF Institute Inc. 1970-01-16,
concentrate aeplg day diet) WARF No. 9120651
14 days dose level: .
Esperase 25 rats / gavage / up to 9 KNPU/kg 1 Novo Nordisk 1991 (2)
PPA 3366 14 days at a ~ 1.83 g/kg day no signs of toxicity Novozymes / Esperase /
constant Volume ~ 0035 g aep/kg bW GLP TlH/PNl / F-9203233A / Ed|t|0n 2
concentrate of 5 ml/kg bw day Study No. 90130, NN, 1991-05-
23, NiB/PNi, F-910132
Treatment-related effects in both studies included
reductions in body weight gains, reduced food
Savinase 28-d High d d4 1000 consumption and minor alterations in a few NICNAS, 1993
; 2y gavatge Ig/k /(;ses aroun haematological and biochemical parameters noted in
study in rats mg/kgiday some animals from all dose groups. There were no
Opticlean P clear treatment-related effects on organ weight or
histopathology in either group.
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5.1.2.

Oral subchronic toxicity (5.2.1.4.1.2.)

Product name | Test species / Guideline Dose / Value Klimisch Reference / Report Date /
Exsgzltlée / NO(A)EL relclz?)':;:ty Remarks Report No
Multifect
5000, 15000, 50000 ppm
o000 160 rats / 90 d OECD | NOAEL: > 50000 " Genencor 1994 (7)
rats ays 1> .
ot y 403 ppmiday of a ca. 10% 2 hypertrophy of submandibular gland 09.11.1994 / PH 470-GNC-001-
concentrate aep concentrate 94
~ 250 mg aep/kg bw/day
D e 1ok o
OECD ' ; ’ The major clinical oberservation was increased Novo Nordisk 1981 (4)
PPA 1180 mg/kg/day e - - -
156 rats / 90 days 408 1 difficulty of dosing animals receiving 1000 mg/kg/day. Novozymes / Alcalase
concentrate / gavage NOEL: 0.4 glkg bw/day Reduced body weights in males with: GL/111382a
(8.2 AUlkg bw/day) 1 g/kg bw/day ( 20.6 AU/kg bw/day ( 0.36 g aep/kg IRI Project No. 416809, Report
(0.14 g aep/kg bw/day) bw/day No. 2126, September 1981
Gastro-intestinal disturbance/ bleeding .
Novo Nordisk 1981 (5)
Dose levels: 10 mi/kg of Infrequent loss of faecal consistency after treatment N / Alcal
with: ovozymes / Alcalase
Alcalase 18 dogs /90 days | OECD |3 30, 300 mg/kg/day 1 GL/111382a
PPA 1180 / gavage 409 NOEL: 3 mg/kg bw/day 30 mg/kg bw/day
~ 0.6 AU/kg bw/d
concentrate (0.06 AU/kg bw/day) g bw/day IRI Project No. 416793, Report
(0.001 g aep/kg bw/day) ~ 0.01 g aep/kg bw/day No. 2123, September 1981
Activity before Novo Nordisk 1983 (2)
Inactivated inactivation: No signs of systematic toxicity, Novozymes / Alcalase
Alcalase OECD 18.5 AU/g ~ 0.32 g aep/g 1 occasional emesis and liquid faeces with : GL/111382a
18 dogs / 90 days 0.3 g/kg bw/day ~ 0.097 IRI Project No. 63 Register
PPA 1389 / gavage 409 g inactivated enzymefkg 5.0 g/kg bw/day ~ 1.6 g inactivated enzyme/kg bw/day 0298, Report No. 2622, June
concentrate bw/day 1983
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Product name | Test species / Guideline Dose / Value Klimisch Reference / Report Date /
Exposure / reliability Report No
Route NO(A)EL code Remarks
dose levels: Novo Nordisk 1991 (7)
Esperase OECD |5ml/kg of 1.0, 3.0, 5.0 1 Rats dosed for 90 days resulted in changes at 5.0 g/kg | Novozymes / Esperase /
PPA 3366 20 rats / gavage / 408 g/kg bw/day GLP (0.10 g aep/kg) and 3.0 g/kg (0.06 g aep/kg) for both | TiH/PNi / F-9203233A / Edition 2
90 days NOEL: 1 g/kg bw/day sexes and at 1.0 g/kg (0.02 g aep/kg) for males. There IRI project No. 450347, report
concentrate were no abnormal findings for females dosed 1.0 g/kg. No. 7680, 1991-04-25, F-
914756
5.2. Inhalation administration (5.2.1.4.2.)

5.2.1. Inhalation subchronic toxicity

observation of clinical
signs, body weight, lung
function, tests for specific
IgE / skin prick test at the
end of the study / 5
animals/group killed after 6
months; remaining animals
allowed to recover 4
weeks before being killed

b) Mixture a) together
with 100 pg/L detergent
(DE), or to 100 ug/L of
detergent alone (D)

changes. Chronic inflammatory changes and fibrosis
were seen in the lungs of all DE and D animals, and
were more severe in DE than D animals. No evidence
that E or DE monkeys developed Alcalase or Milezym
specific IgE as measured by RAST and by passive
cutaneous anaphylaxis, nor could Alcalase- or
Milezyme-specific IgG, IgA, IgM or IgE be
demonstrated in pulmonary tissue by immuno-
fluorescence.

Product | Test species / Exposure /| Guide- Dose / Value Klimisch Reference / Report Date /
name Route line NO(A)EL relgt:’tlty Remarks Report No
Groups of 9 monkevs / a) 2:1 mixture of the No treatment-related deaths in E group, whereas 2
. ps Y Subtilisin preparations died in D and 3 in DE. Laboured breathing in E but no
Alcalase inhalation / whole-body / 6 h . | function. Small ai
hours per day / 5 days per 0 or 1.18 ug/L Subtilisin changes in pulmonary function. Small airways
and week / 6 months / . tion (MMAD 2.8 constriction in DE and D group, most marked in DE. Coate et al, 1978
. combined necropsy / prepaéa ion ( ) Body weight not affected in E or D, reduced in DE.
Milezym 8X psy um) (E) One E group animal showed pulmonary inflammatory
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weeks / whole body
chambers / respiratory
patterns during the first 2
exposures changed
(respira-tory rates
increased)

dust (17 ug/L)

Product | Test species / Exposure /| Guide- Dose / Value Klimisch Reference / Report Date /
name Route line NO(A)EL retiztlty Remarks Report No
Alcalase IgM to Alcalase and/or Milezyme was found in sera
q monkeys (small group from E and DE monkeys. No Subtilisin-specific Cash t al 1980
an sizes) / 4 months / antibodies were detected in D monkeys. No ashner et al,
Milezym 8X inhalation conclusions can be drawn from this study in relation to
the effects of long-term repeated exposure to
Subtilisin.
| Sngterm inhalation study / | Mortality at 100 ug/L in 3/56 animals immediately after | Novo Nordisk 1972 (1)
Subtilisin con%entr apng 30 othgr enzyme concentrations: the 6th exposure. Irritation of the skin in solitary N e T
Carlsberg roups and control / 8 100, 10, 1 and 0.1 pg/L animals for both enzymes. Other clinical signs: nose pﬁﬁoéyggzzsgie/r%?- '2
and \gn/eelfs /1 hour / once bleeding, lacrymation. Dose-related sensitisation of F- ition
every 7 davs / whole bod treated animals was confirmed in assays and the HRC 5612/72/1008, 1972-12-
Esperase charn);bers y y enzymes were considered to have similar allergenic 19
potential.
Guinea pigs / inhalation / 1 N Halities during th ) ¢+ SKin irritation i
o mortalities during the experiment. Skin irritation in ]
Savinase hour / once every day /8 atmosphere of Savinase Novo Nordisk 1974 (1)

6/32 animals, general irritation. This was probably due
to the inhalation of particulate material rather than to
an allergenic response. Various signs of respiratory
distress, some breath holding, arrhythmias and
prolongation of expiration.

Novozymes/ Savinase / MTM
/ PNi/ F-9201994 / Edition 2

HRC NVO41/74102, 1974-05-
06
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5.3.

Dermal administration (5.2.1.4.3.)
5.3.1. Dermal subacute toxicity

Product name Test species / Guideline Dose / Value Klimisch Reference / Report Date /
Exlgglsjttjere / NO(A)EL reltl:il;tty Remarks Report No

Savinase Savinase in 0.5 % w/v in
SP 88 Dermal toxicity /| giangargs | 29ueous solution: 2 mifkg Repeated daily applications of buffered or non- | Novo Nordisk 1978 (2)

32 rabbits / 28 . (0.0014 g aep/kg/day) . .

days / intact and but no_t in . . _ 1 buffered Savinase were W|thout_effect apd thus Novozymes / Savinase / MTM /
FPF 312-320 abraded skin /4 | compliance | Savinase in 0.5 % w/v in 0.1 the test substance may be considered virtually | pNi/ F-9201974/
concentrate hours then wash with OECD | % w/v aqueous sodium harmless. Reactions were confined to

No. 410 tripolyphosphate: 2 ml/kg microscopically detected minor changes of the LSR report No. 78/NTL27/085,
(0.0014 g aep/kg/day) site of application. 1978-03-06

6.0. Genetic toxicity (5.2.1.5.)
Genetic toxicity in vitro

6.1.

Product name

Test species / Conditions /
Exposure duration

Test / Guideline

Test substance concentr.

Klimisch
reliability
code

Remarks

Reference / Report Date /
Report No

BLAP S
(F 49)

SAT 950177

granulate

Salmonella typhimurium strains:

TA 98, TA 100, TA 1535, TA
1537,
TA 1538

with and without metabolic
activation / 48 h incubation

Ames Test: two

st .
independent tests 17 test : 8, 40, 200, 1000,

5000 pg/plate

OECD 471, 92/69/EEC,

nd .
L383A, Annex V b 14 2™ test: 50, 100, 200, 400,

800 ug/plate

no mutagenic activity

Henkel 1995 (4)
19.07.1995 / R9500804

133




Test species / Conditions / S Klimisch Reference / Report Date /
Product name Exposure duration Test / Guideline Test subste_znce reliability Remarks Report No
concentrations
code
Ames test > 7690 pg/ml equivalent to Genencor 1995 (3)
Multifect S. typhimurium & E. coli / > 5000 pg/plate of a 4% 2 negative
) OECD 471 and 472 duct 19.06.1995 / 16834-0-409R
P-3000 single / treat & plate aep produc
Purafect FN3 .
o . Ames test > 7690 pg/ml equivalent to Genencor 1995 (4
gZRssg; %r)o t S. typhimurium & E. coli | > 5000 pg/plate of a ca. 2 negative “
g. var. treat & plate OECD 471 and 472 10% aep product 16.02.1995 / 16592-0-409R
concentrate
Savinase Ames Test: .
S. tyohimurium strains: two independent tests 6 doses in first test, 6 more mgzgzN(r)r:gISSI/( 812321353;/
PPA 3352 TA 98, TA 100, TA 1535, TA narrow doses in second MTM / PNi / F-9201974
1537 /’ with anc,i without ’ test with 10 mg/ml 1 no mutagenic effect
metabolic activation / 3 hours | Siandards but not in incubation mixture as Study No. 91535, 1991-00-
concentrate . ) compliance with OECD | highest dose level o )
incubation 471 11, PBjP, F-913716
Novo Nordisk 1981 (6)
Alcalase 5 strains of S. typhimurium: Up to 20.6 AU/g~ 0.36 g
Ames test up to 20.6 AU/g ~0.36 g aep/g no mutagenic effects in Novozymes / Alcalase
PPA 1180 TA 1535, TA 100, TA 1537, TA 1 : GL/111382a /
ot 1538 and TA 98 & E. coli WP2 |OECD471and472 | aeplg the five tested Salmonella .
concentrate uvrA (pKM101) / 3 hours strains and E. coli IRI Project No. 70417.0,
incubation Report No. 2031, April 1981
Esperase ;
P S. typhimurium strains: No indication of mutagenic | NOvo Nordisk 1991 (3)
PPA 3366 TA 98, TA 100, TA 1535, TA activity in dose levels up to | Novozymes / Esperase /
1537 / with and without OECD 471 up to 6.1 mg/ml (1 3x10™ g 1 6.1 mg/ml (1 3x10™ g aep/ml) | TiH/PNi / F-
concentrate metabolic activation / 6 doses / aep/ml) GLP incubation mixture in 9203233A/Edition 2
3 hours incubation presence and_ ab§ence of Study No. 91514, NN, 1991-
metabolic activation. 04-25, PBJP, F-911207

134




Test species / Conditions / S Klimisch Reference / Report Date /
Product name Exposure duration Test / Guideline Test substgnce reliability Remarks Report No
concentrations
code
Savinase S. typhimurium strains TA Ames tests Savinase: aqueous concentr. No information on cytotoxicity
(tested in 1977) | 1535, of 33-10 000 pglplate with was provided.
Opticlean P TA 100, TA 1537, TA 1538 and and without S9 NICNAS, 1993
. TA 98 Opticlean P: aqueous Negative results were reported
(tested in 1987) concentr. of 15 - 1500 for both preparations.
ug/plate with and without S9
V 79 Chinese hamster cell line | Chromosomal Exp. 1: without S9 mix:
aberration: 18 h: 3.0, 30.0, 50.0 pg/ml Henkel 1993 (1)
treatment interval 4 hours with 28t: :8590.0' p.g/ml RO500067
BLAP metabolic activation Single amino acid witn mix:
PM 111 exchange: two ;S : g-g' 1-?’ |2-° ug/ml 1 CCR Project 315808
. independent tests c2.0pg/im No damage of chromosomal
at hours wihout metabolis Exp. 2: without SO mix G structure. February 17,1993
ranulate .
) activation OECD 473, EPA 18 h: 10.0, 30.0, 50.0 pg/ml
regulations 28 h: 50.0 pg/ml
with S9 mix:
18 h: 0.3, 1.0, 1.8 pg/ml
28 h: 1.8 pg/ml
Chromosomal
BLAP S V79 Chinese hamster cell line aber.ratlon: up to 3 ug/ml without
two independent metabolic activation
(F 49) " 4 without aboli tests No induction of chromosomal | Henkel 1995 (5)
Granulate with  and - without - metabolic | - ~h 473 _ _ 1 aberrations. R9500906 / 25.07.1995
activation : up to 5ug/ml with metabolic
Charge 29 84/449/EEC, Annex activation
4 hours V of 67/548/EEC
part B
Multifect Human lymphocytes Chromosomal Genencor 1995 (5)
aberrations (OECD max. dose 20 pl/ml of a 4% 2 negative
P-3000 (whole blood) / multiple 473) aep product 22.06.1995 / 16834-0-

449CO
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Test species / Conditions / S Klimisch Reference / Report Date /
Product name Exposure duration Test / Guideline Test substgnce reliability Remarks Report No
concentrations
code
Confirmatory assay (45.8 hour)
ourafoct FN Human lymphocytes / inactivation assay redone as Genencor 1996 (1)
urafec ici
3H,19.3Hand 432 H " thOX'f'tV was tde:?‘:ted a;the 30.05.1996 / 17373-0-
Chromosomal Ighest concentration use 449C0O
(PR329, prot. aberrations (OECD TO%’Z. :::iilﬁgtg/ml of a ca. 2 (108 ug/ml). Repeat assay:
eng. var. 3) 473) toxicity sufficient. No
concentrate chromosomal aberrations,
polyploidy or
endoreduplications.
Novo Nordisk 1991 (4)
Chromosomal aberration 1 No induction of chromosome Novozymes / Esperase /
Esperase (cultured human lymphocytes) / Highest dose level: aberrations in human lympho- | oG F”
OECD 473 GLP cytes when tested up to "
PPA 3366 with and without metabolic 5000 pg/m| 4 9203233A/Edition 2
L EEC Annex V, B 10 4 5000 pg/ml (1x10™ g aep/ml) :
concentrate activation (1)(10 g aep/m|) X b d f Hazelton Microtest Report
in absence and presence o No. 2HLRENOD.023
metabolic activation.
F-913199, 1991-07-01
Novo Nordisk 1991 (5)
Gene mutation test / mutations No mutagenic activity when Novozymes / Esperase /
Esperase to 6-thioguanine resstancg in OECD 476 Highest dose level: tested up to 5000 pg/ml TiH/PNi / F-
mouse lymphoma cells using a 1 9 ) .
PPA 3366 f|uctuation assay 5000 ”g/ml GLP (1X10 g aep/m|) In absence 9203233A/Ed|t|0n 2
with and without metabolic (1x1 0* g aep/ml) and presence of metabolic Hazelton Microtest Report
concentrate | 2°tivation activation. No. 2MLRENOD.023
F-911235, 1991-04-05
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6.2. Genetic toxicity - in vivo

Test / test species / . Test substance concentr. Klimisch Reference / Report Date /
Product name E durati Guideline reliability Remarks
xposure duration code Report No
Bone marrow low d £10 animal
i ow dose group of 10 animals: .
cytggenehc test o 7o m% aeg/kg bw ~ 200 markg bw No evidence of damage | Novo Nordisk 1981 (7)
Alcalase (Chinese hamster) OECD 475 high dose group of 12 animals: ] ts?rﬁgﬁrrg(ﬁonq]aal:a Novozymes / Alcalase GL/111382a
PPA1180 - |Bhous EECBIT |10 postive gontroe - oo Chinese hamster bone | IRI Project No. 704186, Report No.
v 2043, May 1981
concentrate (EMS, 200 mg/kg) marrow cells. y
Novo Nordisk 1977 (3)
Savinase Bone marrow No evidence of damage | Novozymes / Savinase / MTM / PNi /
<P 88 oytogeneic test 1500 mg/kg bw (0.2047 g aep/kg) 1 to chromosomal F-02 013’97 .
. OECD 475 300 mg/kg bw (0.0409 g aep/k structure in male
FPF 312-320 | (Chinese hamster) 50 g/kg ) (o 0082 9 p/kg) Chinese hamster bone | LRS Report No. 77/NTL24/344,
concentrate 15 animals mglkg bw (0. g aeplkg) marrow cells. 1977-10-18
NICNAS 1993
Savinase Rodent dominant lethal Standards but Novo Nordisk 1977 (4)
andards bu
SP 88 test not in 0.1 g/kg bw/day (0.0137 g aeplkg) 1 No dominant lethal Novozymes / Savinase / MTM / PNi /
EPE 312-320 40 male mice and compliance 1.0 g/kg bw/day (0.1365 g aep/kg) mutations in sperm cells | F-9201974
- sufficient female mice of male mice.
concentrate with OECD 478 LRS Report No. 77/NTL23/407,

1977-12-31
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7.0. Developmental toxicity

Product . L . Klimisch Reference / Report Date /
test species / route | Guideline Test substance concentration reliability Remarks
name Report No
code
Novo Nordisk 1976 (1)
Alcalase pregnant rats / gavage Supply on day 2 of gestation: 10 mi/kg bw Novozvmes / Alcalase
MIF 415- OECD 1 No teratogenic effect up to 2 g/kg GL/11 ¥382a
424 414 300 mg/kg bw/day (36 mg aep/kg/day) bw/day (0.25 g aep/kg/day) .
concentrate 1000 mg/kg bw/day (120 mg aep/kg/day) IRI project no. 406392, report
2000 mg/kg bw/day (240 mg aep/kg/day) no. 524, June 1976
Alcalase pregnant rats / gavage Supply on day 1 of gestation: 10 ml/kg bw Novo Nordisk 1981 (8)
OECD 1 No teratogenic effect up to 1.5 g/kg | Novozymes / Alcalase
PPA 1180 414 150 mg/kg bw/day (54 mg aep/kg/day) bw/day (0.54 g aep/kg/day) GL/111382a
concentrate 475 mg/kg bw/day (171 mg aep/kg/day) IRI project no. 704317, report
1500 mg/kg bw/day (540 mg aep/kg/day) no. 2102, August 1981
50 (0.0068 g aep/kg/day) and
. . . . 150 (0.0205 g aep/kg/day) mg/kg .
Savinase 85 pregnant rabbits / Standards From day 6 to qay 18 inclusive of gestation bwiday had no adverse effect upon Novo Nordisk 1977 (5)
SP 88 ; volume-dosage: 5 ml/kg bw ; Novozymes / Savinase / MTM
gavage but not in the dam or developing foetus. At .
FPF 312- ) / PNi / F-9201974
compliance 1 500 mg/kg bw/day (0.0683 g
320 . 50 mg/kg bw/day (0.0068 g aep/kg/day) . N .
with OECD aep/kg/day): marginal increase in
414 150 mg/kg bw/day (0.0205 g aep/kg/day) the number of undersized pups, but LRS Report No.
concentrate 500 mg/kg bw/day (0.0683 g aep/kg/day) : 77/NTL22/412, 1977-12-22
no other adverse effects upon the
pregnant female or developing
foetus.
Novo Nordisk 1991 (6)
Esperase pregnant rats / gavage days 6 to 16 after mating volume-dosage: Novozymes / Esperse /
PPA 3366 10 mi’kg bw 1 TiH/PNi / F-9203233A / Edition
OECD 5000 mg/kg bw/day (0.1 g 2
414 1000 mg/kg bw/day (0.02 g aep/kg/day) aep/kg/day is non teratogenic) )
concentrate 3000 mgrkg bw/day (0.06 g aep/kg/day) GLP IRI project no. 490149, report
5000 mg/kg bw/day (0.10 g aep/kg/day) no. 7698, 25 July 1991, study
no. 91703, 1991-12-06,
NiB/PNi, F-915076
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Klimisch reliability code: The Klimisch reliability code is a systematic approach in order to harmonize the data evaluation process
worldwide.

In this context reliability is differentiated into four categories:

1 = reliable without restrictions

2 = reliable with restrictions

3 = not reliable

4 = not assignable

This classification scheme is helpful for subsequent assessments and should increase the clarity of
evaluation.

Remark: Animals are counted without control animals as far as possible to differentiate.
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