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Supplementary Materials: Three Birds, One Excipient: Devel-
opment of an Improved pH, Isotonic, and Buffered Ketamine
Formulation for Subcutaneous Injection

Jason Wallach*, James Gamrat, Rebekah Jauhola-Straight, Jeffrey Becker and Thomas Eckrich

Table S1. Results from Fehling's test for stability of Captisol®: Glucose sensitivity test. N = 3.

Observation (20 minutes post-Fehling

Sample Result
test)
Glucose (10 mg/mL) Positive Yellow solution, red precipitate
Glucose (5 mg/mL) Positive ~Colorless solution, red precipitate
Glucose (2 mg/mL) Positive Mostly blue solution, red precipitate
Glucose (1 mg/mL) Inconclusive Blue solution, 1ncon31.st‘ently produced
a red precipitate
Bl lution, i i 1
Glucose (0.75 mg/mL) Inconclusive ue solution, 1ncons1'st.ent y produced
a red precipitate
Glucose (0.5 mg/mL) Negative Blue solution unchanged
40% Captisol® (Negative control) Negative Blue solution unchanged
HPLC H20 (Negative Control) Negative Blue solution unchanged

Table 52. Results from Fehling’s test for stability of Captisol®: CapAcid prepared from 15% Captisol®. N = 3. Results were
evaluated at 20 minutes after Fehling’s test. CapAcid concentration from the column solution was determined to be 11.4 +
0.2 % off the column (mean + SEM, N = 3), several dilutions of the CapAcid solution were also prepared.

Sample Result Result Result Result
P 0 hr 24 hr 48 hr 72 hr
10 mg/,m L Glucose Positive Positive Positive Positive
(Positive control)
2% Glucose (Positive Positive Positive Positive Positive
control)
409 isol
0% Captlso © Negative Negative Negative Negative
(Negative control)
HPLC H20 (Negati
20 (Negative Negative Negative Negative Negative
control)
CapAcid
apad Negative Negative Negative Negative
(11.4%)

CapAcid Negative Negative Negative Negative



(5.7%)

CapAcid

(2.85%) Negative

Negative Negative Negative

Table S3. Results from Fehling test for stability of Captisol®: CapAcid prepared from 20% Captisol®. N = 3. Results were
20 minutes after Fehling test. Mean concentration of CapAcid solution from the column was determined to be 15.4 + 0.08

% (mean + SEM, N = 3).

Samol Result Result Result Result
pre 0 hr 24 hr 48 hr 168 hr
10 mg/,m L Glucose Positive Positive Positive Positive
(Positive control)
2% Glucose (Positive Positive Positive Positive Positive
control)
40% Captisol® . . . .
(Negative control) Negative Negative Negative Negative
HPLC H:O (Negative Negative Negative Negative Negative
control)
CapAcid . . . .
(15.4%) Negative Negative Negative Positive
A. Fehling’s Reagent Preparation B. Fehling’s Test Procedure
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1. Mix Fehling’s reagent and test solution

Fehling’s Reagent

2. Leave in water bath for 2 minutes

— 3. Let sit for 20 minutes outside of water bath

4mL
4. Observe color and check for precipitation

Fehling’s Solution
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Figure S1. Fehling’s Test.

Nuclear Magnetic Resonance Spectra of Ketamine Freebase
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Figure S2a. '"H NMR Spectrum of Ketamine Free Base. Compound dissolved at 20 mg/mL in CDCls.
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Figure S2b. Aromatic '"H NMR Spectrum of Ketamine Free Base. Compound dissolved at 20 mg/mL in CDCls.
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Figure S2c. Aliphatic 'H NMR Spectrum of Ketamine Free Base. Compound dissolved at 20 mg/mL in CDCls.
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Figure S3. *C NMR Spectrum of Ketamine Freebase. Compound dissolved at 20 mg/mL in CDCls.
HPLC analyses
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Figure S4. Chiral HPLC of Racemic Ketamine HCI (1 mg/mL).
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Figure S5. Chiral HPLC of S-Ketamine HCI (1 mg/mL).
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Figure S6. Chiral HPLC of R-Ketamine HCI (1 mg/mL).
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Figure S7. HPLC Trace of BB106; ketamine (4.138 min) with procaine HCl internal standard (2.219 min, 20 pg/mL).

15 - Titration of CapAcid with NaOH

Model Boltzmann
1 0 _ Equation y = A2 + (A1-A2)/(1 + exp((x-x0)/dx)
Plot B
A1 1.25158 + 0.12675
A2 12.39116 £0.15016
x0 1.24779 + 0.00605
i dx 0.02178 + 0.00259
Reduced Chi-Sqr 0.11173
I R-Square (COD) 0.99725
Adj. R-Square 0.99642

Volume of Base (mL)

Figure S8. Titration of CapAcid with sodium hydroxide.



P |
© Equation y=a+Dbx yd
o Plot B e
— Weight No Weighting el
© 20 - Intercept 0.0666 + 0.09085 /’

) Slope 0.05682 + 3.69342E-4, e
c Residual Sum of Squares 0.03356 -~
- — Pearson's r 0.99994 /
© R-Square (COD) 0.99987 e
(& Adj. R-Square 0.99983 o
o s
st _
x|
© ~
9 o
© e
) p i
c
I= 10 A
///
S -
) y
X P
o p_| .
— . e
©
g
T T T T T T T T
100 200 300 400

[Ketamine] (ug/mL in FB equiv)

Figure S9. Representative Ketamine HPLC calibration curve.

Equation y=a+b*x
Plot B
0. 1 O = Weight No Weighting
Intercept 0.00291 + 4.49313E-4
Slope 0.61857 + 0.00515
Residual Sum of Squares 2.56964E-6
Pearson's r 0.99986
= R-Square (COD) 0.99972
E ] Adj. R-Square 0.99965
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Figure S10. Ketamine Phase Solubility Curve with Captisol®.



