Effect of pH and BAK on Pupil Dilation Following Low-dose Atropine
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ABSTRACT/SCIENTIFIC PROBLEM

METHODS RESULTS

CONCLUSION

e Over the past two decades, numerous clinical studies have shown that e This non-GLP crossover study was conducted at Pharmaron Lab Services (PLSS), Pupillometry

e The results of this study indicate that an equivalent atropine concentration

low-dose atropine can effectively slow myopia progression in an AAALAC International-accredited facility. The Protocol and Amendments were  « Changes from baseline in pupil diameter showed that eyes treated with it el (eaT phyefalesie) M, Tneluding BAT, Tnoreeses mycfasis
Children1,2,3,4,5,6,7,8 but three recent studies ut|l|z|ng the same reviewed and approved by PLSS’s Institutional Animal Use and Care Committee 0/H20/4 had Statlstlcauy Slgnlflcantly less pup|l dilation (p<0.01) at all post_ e e & e pH 2 | e Aaren il e vl may s e e
formulation found the efficacy to be less than previously reported.®:10.11 (IACUC). baseline time points compared to those treated with 0.01/D20/7. See Figure 2. neieased bomeisbiiy

The inconsistency in clinical outcomes for low-dose atropine highlights  ® See Figure 1 for study design. * Pupil diameters did not return to baseline for either formulation group at the e Consistent with the findings of previous clinical trials that evaluated low-
the need for further investigation into formulation differences. Atropinesterase Screening final 720-minute test point. At 720 minutes, eyes treated with 0.01/D20/7 dose atropine for myopia control and utilized similar components, pH and

e The formulation of atropine eye drops is critical, as factors such as pH remained 1.40 mm larger than baseline, while those treated with 0/H20/4

e Sixty Dutch Belted (DB) rabbits were screened for atropinesterase activity by BAK likely play a role in the overall efficacy of the drug product.

and the presence of preservatives like BAK can significantly influence measuring tropic acid levels in their plasma. \r/?/Lnalned 0.38l mn; largﬁr than base.llnz. baseli e AUC sh e These results may help explain why recent clinical studies that used an
drug stability and corneal penetration.'13.14 Phase | Functional Testi en extrapolated o §t|me require to return to basetine, the SNows 4 acidified atropine formulation without BAK reported fewer cases of
e Pupil dilation is a well-known indicator of drug uptake for mydriatics ase I runctionat festing stronger and more sustained mydriatic effect for the 0.01/D20/7 formulation. sheioshehls and mydiaes snd were (Ess efleeive in slewfis s
e Eighteen rabbits with the lowest plasma tropic concentration and two rabbits See Table 1 and Figure 3.

such as atropine. Atropine blocks the contraction of the circular
sphincter muscle of the iris when administered topically.®

e This study aims to compare pupil dilation responses following the
administration of two low-dose atropine formulations in Dutch Belted

progression.%10.11,14
Figure 2 Change from Baseline in Pupil Diameter e These results indicate that ocular drug product formulation can play a
3.00 critical role in efficacy, leading to enhanced bioavailability of atropine.

with the highest were selected for functional testing.
e Test article formulation: 0.02% atropine with 0.01% BAK, buffered NaCl, pH 7.
e Atropine Sulfate Ophthalmic Solution was obtained from Amneal
Pharmaceuticals and diluted with Bausch & Lomb Advanced Eyewash (0.01%
rabbits. BAK, buffered NaCl, pH 7).
e All 20 rabbits received one 35 pL drop of the test article in each eye.
e Ophthalmic exam and Draize scoring were performed at 1-minute post-dosing.
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STUDY DESIGN e Pupillometry using the Neuroptics VIP400 pupillometer was conducted at R S : I |
baseline, 30, 60, 90, 120, 150, 180, 240, 300, and 360 minutes post-dose. 00 I e Funded bv Svd o
e Twelve rabbits were selected and underwent a 7-day washout period before I T Unaed by syanexis, Inc.
Figure 1 Study Design Phase Il testing. 0.50 025 Avonine 520, + BAK | I ] o Dlsclos.ures: Disclosures: T. Murphy: Sydnexis (E), (1); L. Gieschen: |
Phase Il Cross-Over Testing 0.02% Atropine, Wator, no BAK J Sydnexis (E), (1); D. Baker: Sydnexis (C), (1), (P); J.K. Cheetham: Abbvie (),

000 ) Allgenesis (C), (1), Foundation Fighting Blindness (C), Sydnexis (C), (l); P.

A From Baseline, Pupil Diameter [mm], mean + SE

e On Day 1, rabbits were randomized in a 1:1 ratio to either Group 1 or Group 2, with Johnson: Sydnexis (E), (1) (P)
Atropinesterase Screening f g 050 - OY ’ ’
N=60 (30M/30F) | — each group consisting of 3 males and 3 females. 0 50 120 180 240 300 360 20 480 540 600 660 720
Reduce to 1=20 based e Group 1 received the following test article: Lize Post Dose Jminutes)
v f’ﬂﬂfﬂpmﬂﬂmse 0.02% atropine containing 0.9% buffered NaCl, 0% BAK, H,O, pH 4 REFERENCES
evels Figure 3 Change from Baseline in Pupil Diameter - Extrapolated
_ (hereafter called 0/H,0/4) g g P P
1 Week Washout . . .
e Group 2received the following test article:
0.02% atropine CcO ntaining 0.9% buffered NaCl, 0.01% BAK, DZO, pH 7 300 1. Chia A, Chua WH, Cheung YB, et al. Atropine for the treatment of childhood myopia: safety and efficacy of
0 0 0 ; i . . .
| . (hereafter called 0.01 /D20/7) w 0.5./0, 0.1%, and 0.01 /? doses (At.ro.p/ne ?’reatment f?r Myopia 2). Ophthalmology..2012, 1 19{2).347 354..
Fllﬂﬂtlﬂf]ﬂl Testing ) ) . & 250 2. Chia A, Lu QS, Tan D. Five-year clinical trial on atropine for the treatment of myopia 2: myopia control with
N=20 (10M/10F) e Each group received 1 drop (35ulL) of the respective test article to each eye at 3 atropine 0.01% eyedrops. Ophthalmology. 2016;123(2):391-399.
. = T T . . g . . .
rRe duce to n=12 based baseline. - 200 | I i I 5 3. Clark TY, Clark RA. Atropine 0.01% eyedrops significantly reduce the progression of childhood myopia. J Ocul
. . , . . . . g £ t Pharmacol Ther. 2015;31:541-545.
¥ |_on pupillometry results e Schirmer’s testing without anesthesia was performed 2 minutes after baseline, E T . 1235.27 mm* min AUC o1 rew 4 DissLlonis M. Pinaso-Durdn MD. Super diluted atromine at 0.01% red o ;
foll db il T T . . . d Drai ) 15 mi 5 150 [l . AGT5. 35 memi iy ALC oy 1o . Diaz-Llopis M, Pinazo-Durén MD. Super diluted atropine at 0.01% reduces progression in children an
1 Week Washout ouowe y cunicat op thalmic examination an ralze scoring at minutes. E T I adolescents: A 5-year study of safety and effectiveness. Arch Soc Esp Oftalmol. 2018;93(4):182-185.
e Pu pillometry measurements were taken at base[ine’ 30, 60, 1 20, 240, 360, 480, g T 5. FuA, Stapleto.n F, Wei .L, et al. Effect oflow—dose atropine.on myopia progression, pupil diameter, and
500 4720 minut tar instillati £ the test articl = 1.00 1 T accommodative amplitude: low-dose atropine and myopia progression. Br J Ophthalmol. 2020;104:1535-
an Minutes arter insutiation o e test article. E] 154.
& |
_ : e Cross-over Phase: After a 7-day washout, each rabbit received the alternate test g (50 L J I 6. WeiS, LiSM, An W, et al. Safety and efficacy of low-dose atropine eyedrops for the treatment of myopia
Group 1 Dosing Group 2 Dosing ticl D g E 1 ] 617.02 mm* min AUC g_12 hours progression in Chinese children: a randomized clinical trial. JAMA Ophthalmol. 2020;138(11):1178-1184.
N=6 (3M/3F) N=6 (3M/3F) 2lHlels el el e o 0.01/D20/7 647.75 mm™ min AUC g_.15.5 hours 7. Yam JC, Jiang Y, Tang SM, et al. Low-concentration atropine for myopia progression (LAMP) study: a
Analvsis E 0.00 0/H20v4 randomized, double-blinded, placebo-controlled trial of 0.05%, 0.025%, and 0.01% atropine eye drops in
¢ ¢ y L myopia control. Ophthalmology. 2019;126(1):113-124.
o Pu pil_ diameters for both eyes were ave raged, and the mean pupil_ diameter was “ 050 . o a0 a0 430 600 720 840 980 1080 1200 1390 1440 1550  1s80 1800 8. Yam JC, Li FF, Zhang X, et al. Two-year clinical trial of the low-concentration atropine for myopia progression
. . . . . LAMP) Study: ph 2 t. Ophthalmology. 2020;127(7):910-919.
1 Week Washout 1 Week Washout calculated at each timepoint for the six rabbits in each group. Time Post Dose [minutes] (LAME) Study: phase 2 report. Ophthalmology. A7 -
. . . . . . 9. Loughman J, Kobia-Acquah E, Lingham G, et al. Myopia outcome study of atropine in children: Two-year
e Data Analy3|5- Change from baseline in pupll diameter was calculated at all time result of daily 0.01% atropine in a European population. Acta Ophthalmol. 2023;102(3):e245-e256.
¢ ¢ points, and mean changes for Days 1 and 8 were pooled by treatment. Table 1 AUC for 0/H20/4 and 0.01/D20/7 10. Repka MX, Weise KK, Chandler DL, et al. Low-dose 0.01% atropine eye drops vs placebo for myopia control:
e Differences in pupil diameter changes from baseline between formulations were g s e e s e
Group 1 Dosing Group 2 Dosing . pup . . . . _ 0/H,0/4 0.01/D20/7 11. Zadnik K, Schulman E, Flitcroft I, et al. Efficacy and safety of 0.01% and 0.02% atropine for the treatment of
N=6 (3M/3F) N=6 (3M/3F) compa red using a one-tailed, palred t-test at all time points. ) pediatric myopia progression over 3 years: a randomized clinical trial. JAMA Ophthalmol. 2023;141(10):990-
: L a : AUC, .., (mm*min) 617.02 1235.27 999.
e Changes in pupil dilation between Day 1 and Day 8 were analyzed using an . GiCaroria B ot al. IOVS 202364/ ARV EAL e
analysis of variance (ANOVA) test for each formulation AUC gaseiine (MM*min) 647.75 1875.35 | orezora B gte oA stactanes.
: 13. Belmonte C, Acosta MC, Schmelz M, et al. Measurement of corneal sensitivity to mechanical and chemical
.D-!Jl.-’[—I;D.I? . . . . stimulation with CO2 esthesiometer. Invest Ophthalmol Vis Sci. 1999;2:513-524.
0O/ e The slope of the pupil diameter-time curve between 360 and 720 minutes : , : ’
o .. : . . , Ocular Exam, Schirmer’s and Draize Results 14. Iribarren R, Cunha C, Kaymak H, Grzybowski A. Preservatives and pH in low-dose atropine formulations for
0.01/D,0/ 7 (elimination phase) was used to estimate the time to return to baseline for both clinical trials. Acta Ophthalmol. 2024;102(3):364-366.

Overall, there were no S|gn|f|cant differences in ocular flndlngs, Irritation or 15. Garcia Del Valle I, Alvarez-Lorenzo C. Atropine in topical formulations for the management of anterior and

formulations. Area under the curve (AUC) was calculated by summing the areas , ,
tea rng between the two formulations. posterior segment ocular diseases. Expert Opin Drug Deliv. 2021;18(9):1245-1260.

using the trapezoidal method to estimate the total area.
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